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University  of  Minnesota. 
Office  of  the  Board  of  Regents, 
December  29, 1877. 


To  His  Excellencij,  J.  S.  Pillsbury, 

Governor  of  Minnesota: 


*  ^      rf     •  tf   ^K     I* 


Sir. — In  compliance  with  the  law  I^ij:Wce  tte -'honor  to  forward 
herewith  the  annual  report  of  the^  Bojurd'  of  Regents  of  the 
University  of  Minnesota,  for  the  fiscal  yeay'dnpjrjcg;  this  day. 

Very  respectfully,,  \^\[  l^l]  'V  ;,\ 
Tour  obeJieatiBCJcVaijt,. 

HENRY  U.  SIBLEY, 

President. 


*  - 


r-         ■..../.'    •'     -r-  .rr'-   ■    :rr     . 


Term  Expires. 

The  Hou.  WILLIAM  H.  MARSHALL.  St.  I'anl 1878. 

The  Hon.  A.  A.  TLMiWonr^,  Austin 1878. 

TlieHon.  HEXHY  H.  SIP.LKV,  St.  Paul 1879. 

TheHon.  THOS.  S.  ni'CKIIAM,  M.  A.,  Fanluuilt 1879. 

Tlie  Hon.  PALMS  ( 1 1  |{S«  LN ,  M .  A .,  Minncain.lis 1880. 

The  Hon.  Mnl^HlS  LAMPPKY,  M.  A.,  St.  Paul 1880. 

Themi.'.IJlfjrLVLD  CHJ^rj:;  ^Alinneapolis 1880. 

•    •      •     -       •  •  aifa  r.r  ojnc'is, 

The  GovertTo;-X)f  tlfT*<^taljy  ; 

•. ' :  ..:  •i!:'..-*'*.       'Hip  Hon.  -lOHN  S.  PILLSBURY,  MmneapoHs. 
The  St4i^e^)^>irj^evjaii«a*4«a»t  wf  Pulilic  histnu;tion. 
•••••    •»♦    «. 

Tlie  Prei^ulont  ot*  tlio  rnivrrsity, 

WILLIAM  W.  FOLWELL,  MnmeapoUs. 


/:  :/.  V:  r: :    :  Tii.'  Hon.  D.  Hurri\  M.  a.,  St.  Paul. 


OFFK  I:RS   of    TlIK    HOARD. 


Hon.  Henuy  H.  Seui.ky,  Presi<Vnt. 

Hon.  Paris  (Jinsox,  K('cordint,''  Secretary  and  Treasurer. 

William  W.  Fol\yell,  Corresi)on<ling  Secretary. 


OFFICERS  AND  EMPLOYES 


FOR   THE   UNIVERSITY   YEAR.  1876-77. 


WILLIAM  W.  FOLWELL,  President, 
Instructor  in  Political  Economy  and  Librarian. 

G.  CAMPBELL,  M.  A.,  B.  D.,  Vice  President, 
Professor  of  Mental  and  Moral  Philosophy. 


Professor  of  the  Latin  Lanyuage  and  Literature. 

JABEZ  BROOKS,  M.  A.,  D.  D., 

Professor  of  the  Greek  Language  and  Literature, 
and  in  charge  of  the  Dept.  of  Latin. 

EDWIN  J.  THOMPSON,  M.  A., 

Professor  of  Matheinafirs  and  Astronomy. 

NEWTON  H.  WINCHELL,  M.  A.,  State  Geologist, 
Professor  of  Geology  and  Mi  )i  era  logy. 

CHARLES  N.  HEWITT,  M.  D., 
Non-Resident  Professor  of  Public  Health. 

MITCHELL  D.  RHAME,  M.  A., 
Professor  of  Civil  ami  Mechanical  Engineering 

STEPHEN  F.  PECKHAM,  M.  A., 

Professor  of  Chemistry  and  Physic."^. 


6  ASKUAL  VJil'Oia. 

JOHN  G.  MOORE,  B.  A; 
Professor  of  North  European  Languages. 

MOSES  MARSTON,  M.  A., 
Professor  of  the  English  Language  and  Literature. 

RICHARD  W.  LAING,  LL.  D., 
Professor  of  History,  and  in  charge  of  French. 

JOHN  A.  LUNDEEN,  U.  S.  A., 
Professor  of  Military  Scietwe. 

CHARLES  Y.  LACY,  B.  Agr., 
Assistant  Professor  in  charge  of  Tlieory  and  Practice  of  Agriculture. 

LOUIS  W.  PECK, 
Instructor  in  Physics  and  Drawing. 

Mrs.  AUGUSTA  NORWOOD  SMITH,  Prbceptbbss, 
Instructor  in  English  and  History. 

JOHN  C.  HUTCHINSON,  B.  A., 

Insfruvior  in  iMfin  and  Greek, 

JOHN  S.  CLARKE,  B.  A., 
As.wtanf  Librarian  and  Instructor  in  Mathematics, 

During  the  first  two  terms  Professor  John  B.  Clark,  now  of 
Carleton  College,  gave  instruction  in  Latin,  under  a  temporary 
engagement,  to  the  entire  satisfaction  of  the  professor  in  charge. 

In  the  spring  term  Mr.  Henry  C.  Leonard  taught  Botany 
acceptably  under  the  direction  of  Professor  Winchbll. 

EMPLOYES.  1876-77. 

W.  T.  Scott,  until  April  Ist^  Parmer. 
John  Bradley  Eustis,  after  April  ^.s^.  Farmer. 
6.  C.  Campbell,  Assistant  in  Library. 
Clarence  C,  Herrick,  Assistant  in  Museum. 
Chas.  W.  Savu)GE,  Assistant  in  Chemical  Laboratory. 
J.  Clarence  Bryant,  Janitor  of  Main  Building. 
Geo.  a.  Wood,  Janitor  of  Agricultural  Building,  and  Assistant 
in  Plant  House. 
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Stephen  Mahoney,  Fireman. 

Fred.  C.  Bowman,  Carpenter. 

Evan  R.  Pritchakd,  Leader  of  Choir. 

All  of  these  employes  except  the  first  two  named  were  students, 
who  depended  upon  the  compensation  received  for  these  and  other 
labors  for  their  support. 

OFFICIAL  CHANGES. 

During  the  session  of  the  Legislature,  Regents  Gibson,  Lamprey, 
and  Chute  were  reappointed  by  the  Governor,  with  the  consent  of 
the  Senate,  for  the  term  of  three  years,  and  Hon.  D.  Burt  having 
been  reappointed  to  the  oflGice  of  Superintendent  of  Public  Instruc- 
tion, continued  to  be  regent  ex  officio. 

First  Lieutenant  John  A.  Lundeen,  of  the  Fourth  U.  S.  Artillery, 
whose  appointment  to  the  position  of  professor  of  Military  Science 
and  Tactics  was  referred  to  in  the  last  report,  entered  upon  the 
duties  soon  after  the  beginning  of  the  year.  Professor  Lundeen  has 
given  valuable  assistance  in  the  departments  of  mathematics  and 
astronomy. 

The  Board  are  gratified  to  state  that  at  the  date  of  filing  this 
report  the  total  enrollment  of  students  for  the  new  college  year  has 
risen  to  above  three  hundred  and  sixty.  The  Board  attribute 
this  increase  to  the  improved  financial  condition  of  the  State,  the 
result  of  the  late  bounteous  harvest,  and  to  the  system  of  exami- 
inations  for  admission  held  under  authority  of  the  Board  during  the 
past  summer  in  several  of  the  cities  and  larger  villages  of  the 
state. 

COURSES  OF  STUDY. 

At  the  spring  meeting  of  the  Board,  revised  courses  of  study  in 
the  several  departments  of  the  University  carefully  prepared  by  the 
€!«neral  Faculty,  were,  after  suitable  deliberation  and  scrutiny, 
adopted.  The  greater  number  of  changes  from  the  previous 
schedules  were  merely  transpositions  of  subjects  from  term  to  term 
in  order  to  distribute  the  work  of  the  several  professors  and  instruc- 
tors more  equally. 

T3ie  Board  are  of  the  opinion  that  under  the  new  arrangement 
m  large  increase  of  students  can  be  instructed  without  mater  al 
of  the  teaching  force. 
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GRADUATES. 

At  the  Fifth  Annual  Commencement,  lield  in  June  last,  sixteen 
degrees  were,  upon  recommendation  of  the  Faculties,  conferred  upon 
the  same  number  of  persons;  thirteen  gentlemen  and  three  ladies. 
This  is  the  largest  cla><s  that  has  yet  been  graduated.  There  is 
every  reason  to  believe  that  this  number  will  be  cquaHed  if  not 
exceeded  by  succeeding  classes.  The  whole  nuuiber  ol'  graduates 
up  to  date  is  thirty  seveu ;  thirty-two  gentlemen  and  five  ladies. 

Upon  the  occasion  referred  to  the  Board  were  again  placed  under 
obligations  to  Major  Gen.  Sykes,  U.  S.  A.,  for  the  use  of  his  head- 
quarters band,  that  of  the  20tli  U.  S.  Infantry.  The  attendance 
upon  the  occasion  was  ver}'  large  and  the  performances  of  the  candi- 
dates were  highly  creditaljle  to  themselves  and  gratifying  to  the 
Board. 

ATTENDANCE. 

The  attendance  of  students  for  the  year  (1876-7)  ending  in  June 
last,  is  shown  iu  the  following  tables: 

SUMMARY — 1876-7. 


rOLLKGK  Oil    nF.PAUTMI'LNT. 


CLASS. 


(ifntleineii.    Latlies. 


i  \  (lr;Mhi;iti\s 

Science,  Literature  and  tin-  Arts I-  Senior 

;  (  Jnijior 


•mw     X      ■     t.   4.  *  Senior 

Mechanic  Arts ,  Junior. 


AirHenituiP    *  A«lvnnc<'cl  foursc V  Junior 

AgiKUiiuie,  ^  Ki,.,,i..nt:iiv  Cniiiv,.  (  HI  and  IV. 


I  Elementary  ('our>e 


Collegiate  Depaitnient 


First.... 
Second. 
Tliird  .. 
Fourth. 
Sp(M'ial. 


1 

U 
11 

1 
<> 

1 
1 


1 
4 


Totals. 


2 
18 
14—  34 


2:? 

14 

18 

12 

47 

IS 

51 

22 

40 

1J1 

Totals. 


210 


1)3 


1 
2-3 

1 

1—    2 

37 
30—106 

73— 13S 
'•9—  5» 

♦3a'5 


*  In  th(;  calendar  for  lH7r.  7.  one  name  was  counted  twice  by  mistake,  njaking  this 
total  304. 

OR    BY   CLASSES   ONLY, 

Gra<luates 2 

Seniors— of  all  Depart nu-nts 19 

Juniors— of  all  I)ei)artnu'nts 17 

Sophomores- -First  Class.  Collegiate  Department 37 

Freshmen— Second  Class,  Collegiate  De[»artment 31—106 

Proiv. r-xtiUK-  ^  T'^'n <*  Tlass.  Collegiate  Department a5 

rr«  paraioi > ,  -^  p^,^,,.^!^  d-i^s,  Collegiate  Dei»artment 73—138 

Special 50—  5» 


TotaL 


303 
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BUILDINGS. 

The  buildings  of  the  University,  altlioiigh  seemingly  spacious, 
are  at  the  present  time  completely  occupied,  and  in  several  instan- 
ces the  classrooms  are  iniulequate  to  the  suitable  accommodation  of 
the  classes.  It  can  not  be  long  before  the  space  now  occupied  by 
the  Assemljly  Hall,  the  Library  and  the  Museum  in  the  main  build- 
ing, must  be  given  over  to  instruction,  and  those  establishments 
transferred  to  other  quarters. 

We  respectfully  luid  earnestly  renew  the  recommendation  of  laat 
year  in  regard  to  a  drill  hall  and  gymnasium,  the  need  of  which  is 
more  and  more  apparent  and  pressing. 

In  the  Agricultural  College  building  a  new  class  room  has  been 
fitted  up  for  the  departments  of  Physics,  Chemistry,  etc.,  the  room 
formerly  in  use  being  too  small  to  admit  the  classes.  A  small  room 
for  the  storage  of  apparatus  has  also  been  partitioned  off  in  the  corri- 
dor of  the  upper  story. 

The  two  buildings  have  been  connected  by  a  line  of  telegraph, 
and  the  Instructor  in  Physics,  Mr.  L.  W.  Peck,  has  lately  constructed 
an  experimental  telephone. 

The  plant  house,  first  opened  late  last  season,  has  been  success- 
fully managed,  at  a  moderate  expense,  and  has  proved  valuable  as 
an  aid  to  scientific  instruction. 

LIBRARY. 

Including  the  books  and  pamphlets  turned  over  by  legislative 
authority  from  the  State  Li})rary,  the  accessions  of  the  year  have 
been  considerable.  Unfortunately  so  many  of  the  works  of  the  lot 
referred  to  were  damaged  by  loss  of  volumes  belonging  to  sets,  that 
its  value  was  greatly  diminished. 

Upon  the  urgent  recommendation  of  the  General  Faculty,  the 
Board  ventured  last  year  to  raise  the  appropriation  for  the  increase 
of  the  library  to  one  thousand  ($1,000)  dolhirs.  which  sum  has  been 
judiciously  expended.  There  is  still  a  great  need  of  books  for  some 
departments,  especially  the  scientific  and  mechanical,  and  the  Board 
sincerely  regret  that  they  have  no  present  means  for  supplying  this 
need.     The  report  of  the  Librarian  is  referred  to  for  details. 

GENE^VI.   MUSEUM. 

In  order  to  display  the  collections  of  the  Geological  Survey,  and 
render  them  available  for  purposes  of  instruction  and  investigation, 
the  sum  of  one  thousand  ($1,000)  dollars  was  set  apart  some  months 
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ago  to  con:4truot  cases  and  fit  up  an  atlditional  room  to  contain 
them.  Thi.-^  work  will  rifKm  be  corapletel  and  the  specimens  pro|>- 
erlv  clas.-'ifted  and  di.^plaved. 

The  Board  r^-f^r^t  that,  owing  to  delays  incident  to  the  mounting 
of  the  lar^re  M^'i^atherium.  it  hits  ^)een  th'night  necessary  to  keep 
the  pre-^nt  ro^^rii  clos^-d  tor  >ome  month^^  piist. 

For  a  d^tiiilf-d  statHmeut  of  accessions  in  amount  and  value,  refer- 
ence i-  made  to  the  r^-port  of  the  ('uratc»r.  Pruf  Winchell. 

CXrVER^ITY   CAMPUS. 

Tlie  lilK-raiity  of  the  last  Leijislature  in  appropriating  the  sum  of 
eifrhteen  thon-and  l-^l^. '•<'<>)  dollars  for  the  enlargement  of  these 
grounds,  hrt-  cnai>le<l  tlu*  I>r)ar«l  to  piircluise  up<)n  equitable  terms, 
the  tollowjiig  property: 

1.  Thr-  land  of  Mr.  <i.  I),  Perkins.  Ivini:  south  of  University 
av^Tiiu*  and  T\v»ltth  avf-nue  southeast,  for  the  sum  of  nine  thou- 
sand l>^'.^ocM>)  doll  ir-. 

'2.  Til*-  ••qtiivaN-nt  of  <ix  h>ts  in  Thatchers  Addition  of  Mr.  A. 
I».  Crnw]).  for  tlu-  sum  of  two  thousand  (>^*2.fM»(i)  dollars. 

''K  Sixt»MMi  lot>  in  Tliat<h»'r*s  Addition,  of  various  parties,  for  the 
sum  of  >^ 

Proceedings  for  the  ((uidr-mnation  of  the  remainder  of  the  proj)- 
erty  n»'cessary  to  ronij)lrt«*  thf^  pn^posed  enlargement,  as  shown  on 
map  in  l,i-t  n*port.  paL'».'  id('v<»n  (11.)  are  still  pending  but  are  held 
in  abeyance  for  l;irk  of  readv  I'unds  to  deposit  in  court,  and  thus  to 
obt.iin  indisputabir  title.  It  would  be  manifestly  unfair  to  the 
owners  of  this  |»roperty  to  exclude  it  from  market  in  this  manner 
in<letinit»-ly.  and  tiie  P»oard  sincerely  trust  that  means  will  soon  be 
atforde*!  tliern  of  earrving  out  the  ]>()licv  tixed  and  inausrurated  bv 
the  State  of  securing  t'or  this  institution  a  campus  commensurate 
with  its  nee(js.  and  isolat«'d  troin  unsuitable  surroundings.  It  is 
liighly  ini|>ort<iFit  that  this  indispensabh^  enlargement  be  consum- 
mated b«'lore  tlie  adjacent  pro[)frty  sliall  have  risen  in  value,  and 
while  the  owners  are  willing  todisposeof  it  upon  reiusonable  terms. 
For  the  ^'arnjius,  \)\\\  Hall  and  iiymnasi\im  and  other  objects  here- 
jifter  mentioned,  we  would  respectfully  ask  for  an  ajjpropriation  of 
twenty-live  thousand  dollars. 

(iKOLOOrCAL   Sl'KVEY. 

The  opf-rations  of  the  survey  have  been  confined  in  the  main  to 
the  counties  of  liamsey.  Rice.  Rock,  and  IMpestone.  For  detiiiled 
accounts  of  this  work  reference  is  made  to  the  report  of  Professor 
Winchell. 
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Upon  invitation  of  the  State  Board  of  Health,  Professors  Win- 
chell  and  Peckham  were  authorized,  in  June  last,  to  accompany  Dr. 
C-  N.  Hewitt,  representing  the  Board  of  Health,  to  investigate  the 
water  supply  of  the  Red  River  Valley.  The  views  and  conclusions 
of  these  officers  Upon  this  subject  will  be  found  in  their  respective 
reports. 

A  number  of  minor  investigations  and  reconnoissances  conduct- 
ed by  Professor  Winchell  and  his  assistants,  will  be  found  in  their 
proper  connection. 

AGRICULTURAL    COLLEGE   AND   FARM. 

The  detailed  report  of  Professor  Lacy  herewith  transmitted, 
shows  the  nature  and  extent  of  the  various  changes  and  improve- 
ments a^  well  as  the  experiments  which  have  been  prosecuted.  The 
number  of  farmers  sons  in  attendance  seeking  instruction  in  gen- 
eral science  and  letters,  is  as  heretofore  very  large,  while  the  num- 
ber of  students  of  scientific  agriculture  does  not  increase,  and 
probably  cannot  materially  be  augmented  until  our  agriculturists 
learn  to  diversify  their  products  and  cett^e  to  raise  for  market  a 
single  staple. 

The  Board  feel  themselves  indebted  to  Mr.  Lac}'  for  his  energy 
and  intelligence  in  exhibiting  the  productions  of  the  experimental 
farm  and  the  plant  house,  at  the  late  State  Fair.  The  exhibition 
appears  to  have  been  very  generally  appreciated  by  the  public  as  in 
a  high  degree  interesting  and  instructive. 

FINANCES. 

The  resources  of  the  University  consist  of  hinds  gran  ted  by 
Congress  for  the  endo\vment  of  the  University  aud  of  those  granted 
to  the  state  under  the  law  of  July  2,  1862,  donating  lands  for  the 
benefit  of  agriculture  and  the  mechanic  arts. 

The  State  Auditor  reports  the  following  sales  of  land  during  the 
fiscal  year,  with  other  statistics,  as  follows  : 

Balance  in  State  Treasury  Dec.  1,  1876 $    1,182  34 

Received  during  the  year  on  account  of — 

Appropriation  from  State  Institutions  Fund J^12,0()0  (X) 

of  Agricultural  CoUejft*  Lands  ior  fonntT  ycai-s 1,275  08 

of  Agricultural  College  Lands.  1877 #s,154  0:1 

Unpaid  Draft  Faribault  Co 978  00 

'■  •  7,176  0:5 

T.* '     Saks  of  Pine  Timber  on  University  Lands 2,189  90 

;  '  • 122,501  07 

'  12;^,  773  41 
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The  total  amount  of  accumulations  of  permanent  University 
fund  at  tlie  close  of  the  fiscal  year  appears  from  the  auditors  report 
to  be  S8:^;^,9S9.81. 

As  the  Hoard  have  no  immediate  contnd  over  this  fund,  hut 
mere]}'  draw  and  ex])end  th^^  inconu*  accord incr  to  law,  nderf^nce  is 
made  to  the  Auditor*^  annual  report  for  full  information  in  regard 
to  it. 

Herewith  I  have  the  honor  to  traiisi:.ir  the  hnaucial  >tatement 
to  the  Treasurer  for  the  fiscal  year,  showinti:  in  detail  all  thereceipt^s 
and  expenditures,  accompanied  with  proper  vouchei*s. 

All  the  items  and  footings  have  been  fully  inspected  and  verified 
by  the  auditing  committee  of  the  Board,  and  the  report  has  there- 
upon been  approvt-d  and  accepted  l)y  the  Board. 

(iENERAL   OUTLOOK. 

On  the  seventh  of  October  hist,  the  University  of  Minnesota 
comph'trd  its  tenth  birthday.  The  Board  feel  that  they  have  reason, 
with  the  people  of  the  >tate.  to  take  prid«^  in  the  growth  and 
progress  of  the  institution.  Beginning  ten  years  ago  with  40 
young  preparatory  students,  the  attendance  in  the  last  C(dlege  year 
rose  to  ()^>o3)  three  lunnlrcd  and  tlir<'e.  There  is  at  the  present  time 
a  larirer  number  of  students  in  actual  attendance  than  was  ever 
before  enrolled  in  the  whole  course  of  anv  academic  V(\ir. 

ft  ft 

Xotwithstandinir  tliis  larire  increase  the  l^oard  have  not  felt  able 
or  authorized  to  increase  the  teachinii-  force  which  remains  as  to 
numbers  the  saui**  as  <luring  th«'  previous  year.  Miss  M.  J.  Camiv 
belL  a  graduate  of  the  University,  and  an  experieuced  teacher,  has 
performed  the  duty  previously  devolved  upon  Mr.  J.  1^  ('lark.  The 
professorship  of  Latin  vacat«Ml  l)y  the  lamented  death  of  Professor 
V.J.  Walker,  still  remains  uuHlled.  the  chair  having  been  placed  in 
charge  of  Professor  Brooks,  and  th-^  duties  i)ertV)rmed  by  him 
together  with  that  of  the  departuient  (d'  (ireek,  with  the  assistance 
of  iustructors.  Hutchin-on  and  J.  S.  (Mark,  'he  year  has  been 
one  of  ))eaceful  and  decided  |)rogress.  The  faculty,  composed  of 
capable  and  r'aruest  men,  having  at  heart  the  highest  interests  of 
the  institution  and  of  their  pupils,  have  labored  with  great  diligence 
and  in  entire  harmony.  The  c()uduct  and  deptu'tiuejit  of  the 
youug  people  committed  to  their  care  raiinot,  we  ])elieve.  be  surpassed 
in  good  order  and  diligent  application  by  any  similar  body  in  our 
country.  And  this,  we  are  of  oi)inion.  is  in  a  great  jucasure  due  to 
the  salutary  influence  of  the  joint  attendance  and  instruction  of 
the  young  men  and  young  women,  as  well  as  to  the  judicious  policy 
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of  the  faculty  in  avoiding  the  use  of  unnecessarily  strict  and  arbi- 
trary rules  and  regulations. 

The  report  of  the  President  of  the  University  is  referred  to  for 
numerous  details,  recommendations  and  professional  suggestions, 
and  which  are  generally  accepted  by  the  Board  asjudicious  and  wise. 

All  of  which  is  respectfully  submitted, 
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TREASURER'S  REPORT. 


Pauih  (JinHf)N,  Treaifurcr,m  Acaninf  irith  the  Board  of  Hf^cnts. 

nUKKNT  EXPKNSE. 

Dr. 

1877. 

Jan.     V.\  To  Cash  drawn  from  State  Trca'iiin'r 5.s(>00  00 

Feb.      r.,  T(»  Cash  drawn  from  Stati-  Treasurer 'J.(X)0  00 

19.  To  Cash  drawn  frojn  Stale  Treasurer "J-Ooo  W 

"       27,  To  Cash  drawn  from  Siat»^  Treasurer l',.'UC)  00 

April     7.  To  Cash  dr.iwn  from  Slate  Treasuier :MMK)  00 

Ja,  To  Casli  drawn  from  State  Treasurer ;{.o<n)  oo 

May       2,  To  Cash  drawn  fioui  State  Treasur<'r l.roO  00 

"        '2»;,  To  CaNli  drawn  frf»nj  Slat*-  Treasur«'r ;i.r.(MMiO 

June      r>.  To  T'ash  diawn  from  State  Treasurer ;{.r><H»  00 

July  To  Cash  drawn  froiu  State  Treasurer l.«J(X)  00 

♦'  To  Cash  drawn  fr(un  Stale  Treasiner 1,0<K>  00 

Auj;.    2S.  To  Cash  dr.iwti  from  State  Treasurer 2.(xm)  oo 

Sept.    27.  To  Cash  drawn  from  State  Tre.asuri-r :<.:.oo  oo 

Oet.     2«;,  To  Casli  drawn  from  Statf  Tn-asurer ::.ooo  00 

Nov.      0,  To  Cash  drawn  from  State  Treasurer rAm   h) 

'*        ir,.  To  Cash  drawn  from  State  Treasurer 1,0<x)  00 

Cii. 

Wy  P.ahniee  at  last  Statement ^-,.r<)S.  84 

Hy  Halanee  Ineidentals 2.:i58  17 

Hy  Haiam-o  Salaries 2^,443  .13 

By  lialaui-e  l'au|)loyes  ami    Workmen 1.27J*  44 

Hy  Halanee   A<lvertisinu 045  03 

Hy  I?alanee  Plant  House 270  14 

Hy  P.ahuwe  Fuel l,Hr>i>  27 

Uy  Halanee  Chemi<*al    liahoratory 38  03 

Hy  r.alanee  Repairs O.'iS  13 

\\y  Halanee  Exi)erimental  Farm 1,4:M)  17 

Hy  Halanee  Library  and  Heading?  Uooni 3,708  50 

Hy  Halan<'e  Museum 003  03 

To  Halanee 0,227  08 


$42,227  08    $42,227  08 
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INCIDENTALS. 


Dh. 

Feb.     28.    To  Cash,  Students' Fees 

To  Cash,  Students'  Fees  

"  To  Cash,  Stamped  Envelopes 

To  Cash 

To  Cash.  2  Lights  of  Glass 

To  Cash,  Stamps 

To  Cash,  Postal  Order 

To  Cash,  Students'  Fees 

Sept.    27,    To  Cash,  Students' Fees 

To  Cash : 

-    Cb. 

1876. 

Dec.    20,    By  Cash,  Organ  Rent Voucher  No.    i. 

20,  By  Cash,  Freight •*  2. 

22.  By  Cash,  Welles "  3. 

"       22.  By  Cash,  Express '•  5. 

*•       23,  By  Cash,  (irate  bars *•  6. 

"       27.  By  Cash,  Freight "  4. 

"       23,  By  Cash.  Sundries •»  7. 

•*       3U.  By  Cash,  Itegent  Harwood's  Ex ••  10. 

M77. 

Jan.      6,  By  Cash,  Printing ••  12. 

••        6,  By  Cash,  Printing ••  13. 

1876. 

Dec.     20,  By  Cash.  Herrick ••  ig. 

1877. 

Jan.     15.  By  Cash,  Dr.  Hewitt ••  26. 

**       26.  By  Cash,  Stetson  &  Nelson "  .33. 

"       31,  By  Cash,  Bryant "  4H. 

Feb.     10,  By  Cash,  Stationery ••  53. 

10,  By  Cash,  Printing "  M. 

••       13.  By  Cash,  Ha wes  &  Smith "  55. 

**       13,  By  Cash,  Printing "  56. 

14,  By  Cash,  Williams "  57. 

W,  By  Cash,  Stationery "  58. 

IflTSw 

Dec.       9,  By  Cash,  Mrs.  Bayliss '•  c3. 

1»77. 

Jmh^       3,  By  Cash,  Freight "  64. 

*•          4,  By  Cash,  Express ••  (55. 

••          4,  By  Cash,  Hawes  &  Smith ••  (j6. 

Feb,       e;  By  Cash,  Freight ••  C7. 

•*        15,  By  Cash,  Savidge ••  68. 

"        16,  By  Cash,  Band ••  69. 

•«        33,  By  Cash,  Sanford  &  Wasliburn "  70. 

••        25,  By  Cash,  Davidson  &  Co ••  71. 

*•        2S,  By  Cash,  Repairs "  74. 

1,  By  Cash,  Stationery •♦  80. 

e.  By  Cash,  Cauvet •'  87. 

7,  By  Cash,  Tribune  Co ••  $9. 

10,  By  Cash,  Organ  Rent "  92. 

go.  By  Cash,  Herrick ••  96. 

9S.  By  Cash,  Alcohol "  100. 

14,  By  Cash,  Hildreth ••  109. 

f*        96^  By  Cash,  Swett ••  112. 

••        ax.  By  Cash,  Engraving  Seal "  118. 

1,  By  Cash,  Clarke •♦  127. 


$15  00 
90  00 

3  30 

3  00 
35 

2  00 

3  00 

15  00 

1,550  00 

6  32 


$12  00 

6  30 

10  10 

12  75 

10  00 

245 

3  80 

14  25 

37  60 

1  75 

20  75 

25  00 

17  00 

7  80 

19  78 
40  75 

8  20 

18  50 
8  19 

11  00 

5  00 

2  70 
90 

6  60 
4  80 

3  00 
6  00 
3  34 

2  50 

3  21 
10  52 

4  01 
14  90 
27  40 

20  50 
3  00 
8  85 

14  12 

12  00 
25  00 
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Mar 


Ain'il 


M;iy 


JlllU' 


JlllV 


187«'.. 
July 

3877. 

July 
»» 

AUL'. 


Sept, 


•». 

". 

1*-'. 

I-'. 
•>•» 

1. 

r 
,  I , 

10. 
!•-'. 

'» 

.•• 

1'.'. 

■'2 

*  I 

4. 

I 
4. 

r.. 

r.. 


n, 
11'. 
1.;. 
1-^. 

O'l 
^  —  • 

<■>. 
<>. 

10. 

I'l. 
I'l, 

o.> 

::o. 


By 

Hy 

liy 

r.y 

liy 

i>y 

liy 

l•^ 
I'.y 
\\\ 
V.y 
!•> 

i'.v 
I'.y 
I'.v 

!'•> 
I'.y 

I'.y 

r.\ 

P.y 
1'^ 

l'> 
I'.y 

I'.v 
]5y 

I'.v 
I'.v 

r.y 
r.y 
r.y 

Uv 
T'.v 

l'.\ 
I'.y 

r.y 

\\\ 
\\y 
I'.y 
I'.v 


Oct. 

>> 


1,  P.y 

4,  r.\ 

12,  I'V 

.'.0.  r.y 

1,  liy 

1.  Uy 

'2<),  By 

'2i>.  By 

20.  By 

7,  r.y 

4,  By 

12,  liy 

1,  By 


'ash 
'asli 
"ash 
'ash 
•aNJi 
:i-li 
:i>h 

';ish 

'ash 

•;,vh 

'ash 

•ash 

a-l; 

"a•^!l 

'ash 

■.•t>h 

;ish 

a-h 

asl; 

;ish 

';ish 

' .  I  s  i  I 
'ash 
ash 
.sh 
ash 
ash 
a.sh 
':\<\\ 
'ash 
'ash 
•ash 
ash 

'.|sh 

'ash 

'ash 

■.ish 

•ash 

'ash 

asl) 

•.ish 

asli 

ash 

•asli 

asli 
"ash 

'ash 
'ash 
'ash 
'ash 
'ash 
'ash 
ash 


Currie Voucher 

Oil 

I'.roonis 

Kirc  K\liii}j:uisher.s 

Harnunj 

I'rintin;^' 


No. 


I'.vprt-ss 

P'- 1  kills 

I:\prcss 

P.ryinit 

MalK.in-y 

Sliilioiici  y 

liNpll'sS 

Tt  h-maios 

Fiviuht 

■r>'l*-!.rr;iliis 

niphoii.i  and    Piatt- 

Dfp.ii  I  iiHiit  oi  (luMiiistry 
l)i  pailiiKiit  oi  ]*hysi«-s. . . 

Trh-ui'ani 

<  i  a  s  I ,  i  LT I  I  s  

I  >r.  lhiM»ks">  Boom 

Sial  ioncry 

(Mu:'M  h'ciil 

PritiTiiii: 

Livfiy 

hiiiMi'i   lor  Baiol   

lAjnrss 

I!\|>itss 

St;ilioiirry   

."^l.'ilioiirry 

Prcs.'otl    


l']\|t|CS> 

Asi  i(»noiir!<;il  SlidfS 

hr.  Ilcwitl's  i:\ 

Thoiiipsoirs  |)».|>l  .  . . 

I'llOlllpsilll 

'liihaiu'  Co 

Pmil  in;;   

PiinliiiK 

Bhaiio: 

Newton 

Bat'y 

Work  on  ('antpus 


Pietiire  Main  Biiildini: 
i  iilt  I'r.anics 


l''r(Mi:ht 
Printinir 


Poslai;«' 

lianhvarc 

Hardware 

I'ri.s 

'ash,  Postai^e 

'ash.  Kockwood 

'ash,  Bryaut 

'ash,  Feather  Dusters. 
2,    By  Cash,  (ieo.  A.  Wood... 
4,    By  Cash,  E.vprcss 


I. 


it 

it 
»t 
■  1 
li 

tt 

tt 
t( 

tl 
tt 
«t 
tt 
tt 
tt 
tt 
<t 
<i 
II 
11 
It 
•  I 


129. 

i:j3. 
i;i->. 
i;x;. 

K'iD. 
140. 
9S. 
1.^4. 
I.V.. 
]-r(). 
157. 

ICK. 

172. 
173. 
l.s.''.. 
1.^4. 
isr,. 
l.si». 

11  Hi. 
192. 
VX>. 
i:m;. 

197. 
los<. 

•20S. 

209. 

212. 

213. 

21."). 

220. 

•221. 
<>.>) 

22.".. 
22('.. 


2.^7. 
240. 


250. 

200. 
2(;7. 

272. 
274. 
27G. 
277. 
28.5. 
280. 
302. 
303. 
307. 
308. 
3*20. 
3-24. 
332. 


7  90 

4  75 

4  95 

17.-^  00 

1.".  l>5 

14  50 

15  6i> 

75 

3  00 

2  95 

1  80 

75 

20  50 

1  90 

1  00 

5  2.', 

2  00 

149  50 

1  25 

4  90 

25 

2  00 

37  i>2 

IC  31 

5  00 

12  00 

5  00 

13  50 

25 

2r. 

7  50 

10  Gl 

2  00 

12  2:i 

1  (H) 

'X>   (X> 

20  00 

0  .'VO 

301  00 

l.{  rro 

418  GO 

24  50 

7  31 

17  GO 

8  32 

51  91 

50  00 

7  80 

6  24 

7  30 

15  73 

51  eo 

31  65 

154  41 

1  25 

16  50 

9  70 

»l  62 

18  50 

5  60 

6  95 
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Sept.  i».  By  Cash i 

■*  M,  Bj  Caah.  Printing ., 

Jidr  I,  ByCa»h 

Aas.  10,  Bt  Caab,  PrintliiK 

Sept.  IT,  By  Ciksh.  rrtntitiK.  

"  39,  By  Cash,  Stechert 

Oet.  I,  By  Cash.  Tin 

2,  By  Cash.  Printing 

**  10,  Bjr  Canli,  Kegt-nC  Haiwood's  Ex 

"  13,  By  Casli,  Newlon.... 

19.  By  Ciuili.  Freight -. 

"  18,  By  Cash,  Stationery 

"  SI,  By  Cash,  Organ  Bent 

**  M,  By  Cash,  Chemical  Laboratory 

'  K,  By  Cash,  Telegraphic  Apparatus 

•■  X,  By  Casli.  AiiimmiillOB,  Freight 

"  as.  By  Cash,  insurance 

.  ^  -  ».  By  Casb.  Lalng 

'   "  W,  By  Cash.  8latlimer>- 

**  IB,  By  Cash,  Kenton  Show-case  foiFnIr 

••  B,  By  Cash,  Savlilge 

"  SI.  By  Casb,  Lumber 

K«T.  1.  By  C:ia'.i 

12.  Fy  Casi,  Ffelglit  

■•  13.  BjCa-ih 

p  ,  "  IS.  By  Cash,  Lacy ,. 

^"  IS,  By  Cash,  Work  on  Campus 

,'"  te.  By  Canh,  Frameslor  I'lrtures 

■M>-    O.    By  Casli.  Exchange 

■«(.       1,    By  Cash,  stamped  Knvplupes 

,  Bn.      3.    By  Casli.  Savldge 

"         6,    By  Casb,  Omnibus 

-     -y  Cash,  Prol.  Thonipsou's  Depl 

F  Casli,  See.  and  Treaa.  salary 

(  Cash,  Wheaton  &  Reynold's 

r  Casb,  Printing 

r  Cash,  Stationery 

!  Cash,  Directory 

I  each,  Table 

'  Casb,  Tlionii>90u's  Traveling  Exp. 
r  Casb.  Thompson's  Examlnallous. 

Casb.  Lvmbsr 

Co  tialance  lo  Current  Evpense 


MS  00 

lias 
10  «« 


SALARIES  OF  FACULTY  AND  AS3INTA: 

4h.  G.C.Campbell Vouelier  No.  1 

ah.  Faculty "  : 

ab,  Clarke ; 

Ah,  Savldge - ■■ 

ah,  Cnrrle "  4 

sb,  Folwetl "  ! 

ah.  Prltchard "'  e 

■h.  Faculty ■•  1 

Bh,  SaTldge "  F 

sh,  Pritchard ■'  « 

■h,  O.  C.  Campbell "  S 

ih,  Clarke "  s 


OMb,  PBGSlty 

•aHb.8kTMce 

i-tk,  riUdiHd... 
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May 

3, 

Bv 

Mar. 

31, 

By 

*< 

31, 

liv 

ti 

31, 

By 

May 

31, 

P.y 

<t 

31, 

I5y 

tt 

.'^.1. 

Bv 

•i 

31. 

By 

June 

4. 

I'.y 

it 

8, 

Bv 

tt 

8, 

Bv 

•i 

8. 

By 

t( 

8, 

By 

ki 

8, 

liy 

ti 

19. 

liy 

July 

21, 

By 

Aug. 

118, 

By 

it 

30. 

Bv 

Sept. 

.30, 

By 

<( 

:m), 

By 

It 

.•w. 

By 

•• 

30, 

By 

Oct. 

31, 

• 

41 

31, 

liy 

«t 

31. 

By 

It 

31, 

Bv 

Nov. 

30, 

By 

it 

30, 

Bv 

II 

.30, 

By 

ti 

30, 

Bv 

It 

3(), 

Jiy 

ti 

30, 

By 

Dec. 

17, 

liy 

Cash,  Leonard Voucher  No.^l30. 

Cash,  Faculiy •*  146. 

Cash,  SaviM^e "  147. 

('a>h.  Pnlrhard '•  148. 

(;a>h,  Fa«ulty *•  175. 

Ca-h.  TvIiN.  Smith •*  176. 

Cash.  SaNi'lu't^ ••  177. 

Ca^li.  Pnt<-:ianl '*  178. 

Cash.  T.«'o!iar(l "  V?\. 

C.inIi.  Family "  1:^9. 

rash,  l^iooks '•  200. 

Casli.  iMilchanl '*  2ul. 

Ca^h.  Sa\  i.k'e "  202. 

Ca'^h,  Tlio!ni'>on '*  207. 

Ca^^h,  Luii.Urn *'  218. 

Ca-ii.  (J.  C.  Caiiii>''^ll **  2;». 

Ca^h ••  2^. 

Cash.  SavidjU'C  *'  2ti7. 

Ca>h.  MissCamph»-!l "  318. 

Casli,  Faculty "  319. 

Cash,  JMil«hard "  362. 

Ca^h.  Bowman "  .3<*>3. 

Cash,  Faculty "  392. 

Cash,  Mi>sCamph('ll *'  393. 

Cash.  Bowman '*  394. 

Cash,  Britchard "  395. 

Casli.  Fa'-uUy "  450. 

Cash,  Lundoen "  451. 

Cash,  Sniilh "  452. 

Cash,  MissCamphell *'  4.53. 

Cash,  I'ritrhard  "  4.^4. 

Cash,  Bowman "  460. 

Cash,  Prof.  Thompsr»n"s  Asst "  467. 

To  halance  to  Current  Expense 


GO  00 

2,265  00 

15  00 

5  00 

2,265  00 

200  00 

15  IK) 

5  00 

rtJ  00 

2,215  00 

300  00 

6  00 

15  00 

a5o  00 

200  00 

250  00 

250  00 

5  00 

20  00 

2,3'>5  00 

10  00 

15  00 

2.295  00 

90  00 

15  00 

10  00 

2,295  00 

250  00 

50  00 

90  00 

10  00 

15  00 

25  00 

$23,443  33 

$23,443  33    §23.443  33 


EMPLOYES  AND  WORKMEN. 


1877. 

Jan. 

31, 

»> 

31, 

>» 

31, 

>♦ 

31, 

Feb. 

27, 

»» 

28, 

i> 

2)S, 

*> 

28, 

April, 

H, 

»» 

30, 

»» 

30, 

»» 

30, 

March  31, 

M 

31, 

M 

31, 

April 

20, 

May 

2, 

t> 

3. 

*> 

31, 

>i 

31, 

IP 

31. 

June, 

1, 

i> 

8. 

By  Cash,  Mahoney Voucher  No.    40 

By  (\ish,  (H'ori:<'  A.  AVood "  41 

By  CaHh.  lUyant "  42 

By  Cash.  Wclh'S "  43 

By  Cash.  W.'llcs "  73 

Jiy  Cash.  <M'o.  A.  Wood "  80 

iiy  Cash,  Mahoney "  81 

liy  (^ish,  liryaiit "  82 

By  Casli,  \Vrilrs "  107 

P.y  Casli,  Bryant "  124 

By  Cash.Mahoney "  125 

Jiy  Cash.  Cio.  A.  Wood "  126 

By  Cash,  Bi\ ant "  150 

By  Cash,  Mahoney "  151 

By  Cash,  (i.'O.  A.  Wood "  152 

ByCash,  Kollit "  159 

By  Cash.  Welles "  164 

By  Cash,  Bryant "  167 

By  Cash,  Bryant "  180 

By  Cash,  Mahoney "  181 

By  Cash,  (ieo.  A.  Wood "  182 

By  Cash,  Welles "  185 

By  Cash,  Mahoney "  204 


40  00 
14  00 
67  60 
14  75 
12  50 
14  00 
40  00 
67  60 
14  30 
67  60 
40  00 
14  00 
67  60 
40  00 

14  00 
9  40 

15  50 
1  95 

67  60 
40  00 
14  00 
22  35 
40  00 


UNIVBRSITT  OF  MIKNESOTA. 


19 


Jun** 

8, 

«  • 

8. 

»• 

12, 

Aag^ust  1, 

June 

27, 

July 

4, 

•  • 

7, 

•  • 

12, 

Sept. 

30, 

Oct. 

1. 

Sept. 

4. 

•♦ 

8. 

Oct. 

20, 

t> 

31, 

»f 

31, 

»» 

31, 

Not. 

2, 

ft 

2, 

»f 

26. 

Dec. 

3, 

Nov  . 

30, 

tf 

30, 

Sept. 

30, 

By  Cash,  Geo.  A.  Wood Voucher  No.  205 

ByCash,  Brxuiit "  20ti 

By  Ca.sh.  Bryant "  210 

By  Cash,  r.jyant "  2C0 

By  Cash,  Welles "  2G8 

By  Cash,  Newton "  270 

By  Cash.  (ieo.  A.  Wood "  '271 

By  Cash,  Cunie "  273 

By  Cash,  Bryant "  316 

By  Cash,  Hildreth "  323 

By  Cash,  Geo.  A.  Wood "  353 

By  Cash,  G.  B.  Thompson "  354 

By  Cash,  Smith "  375 

By  Cash,  Newton "  386 

By  Cash,  Bryant "  390 

By  Cash,  Geo.  A.  Wood "  391 

By  Cash,  Rowley "  400 

By  Cash,  Hildreth "  401 

ByCash,  Mahoney "  418 

By  Cash,  Newton "  424 

By  Cash,  Bryant "  456 

By  Cash,  Geo.  A.  Wood "  459 

By  Cash,  Geo.  A.  Wood "  360 

To  balance  to  Current  Expense $1,279  44 


14  00 

67  60 

5  26 

14  00 

9  00 

11  40 

2  26 

3  60 

67  60 

13  62 

6  75 

3  60 

900 

14  00 

67  60 

18  00 

11  32 

27  00 

50  00 

21  60 

67  60 

18  00 

18  00 

$1,279  44  $1,279  44 


ADVERTISING   ACCOUNT. 


M77. 

Jan. 

9, 

»f 

31, 

April 

14. 

»» 

24. 

June 

4. 

May 

28. 

July 

23, 

Feb. 

22, 

May 

1, 

1 

Aug. 

9. 

•. 

-  Sept. 

1, 

■ 

»» 

1». 

i" 

9* 

26. 

ft 
1» 

26, 
26, 

J*" 

Oct. 

16. 

»    * 

KOT. 

19, 

;.-f 

.-f. 

f 

r 

,  If 

J      . 

un. 

1  - 

Feb. 

Mmt. 

22. 

■  ^^ 

K  . 

Oet. 

2. 

M»'^ 

Mor, 

2. 

99 

w. 

^Hjj^jB, 

•» 

80, 

By  Cash,  Anti-Monopolist Voucher 

By  Cash,  Farmers  Union 

ByCash,  "  

ByCash,  "  

By  Cash,  "  

By  Cash,  rioneer  Press  Co 

By  Cash,  Country  Pai)ers,  .$3.00  each . . . 

By  Cash,  Anti-Monopolist 

By  Cash,  Anti-Monopolist 

By  Cash,  Farmers  Union      

By  Cash,  Farmers  Union 

By  Cash,  Tribune 

By  Cash,  St.  Paul  Newspaper  Union . . . 

By  Cash,  Pioneer  Press  Co 

By  Cash,  Tourist 

By  Cash,  Farmers  Union 

By  Cash,  Anti-Monopolist 

To  balance  to  Current  Expense 


No.  21 
47 
108 
161 
188 
171 
241 
245 
246 
261 
291 
341 
344 
345 
358 
371 
412 


PLANT  HOUSE. 

To  Cash,  Sale  of  Plants 

To  Cash,  "  

To  Cash,  "  

By  Cash Voucher  No.  90 

ByCash "        248 

ByCash "       2M 

ByCash "       325 

ByCash "       402 

ByCash "       410 

ByCash "       422 

To  balance  to  Current  Expense 


$    65  00 

16  66 

16  66 

3  00 

17  84 

4  66 

158  10 

65  00 

65  00 

16  66 

8  33 

4  80 

80  00 

45  00 

5  00 

8  33 

65  00 

?645  03 


§045  03    $645  03 


$     6  15 

23  35 

2  63 

$  67  16 

19  55 

117  32 

36  22 

25  37 

21  10 

26  66 

270  14 

$302  27    $302  27 


20  ANNUAL   REPORT. 

KIEL   ACCOUNT. 

1877. 

Feb.      10,  H\  rjisli.  Aiiii^lioii^' Vourlier  No.   52 

20,  liyCash "  7*5 

April     <s  liy  CusIj.  Tni*  s.l.ii "  102 

"       2.''»,  I^y  ("u^h.  Ariii^hoiiu' "  ii;< 

June      C.  JU Cjish,  Aiiiisrroii- ••  \u3 

"        10,  Ily  C.isli,  (JroNc  \  Kmv.. *'  I'U 

July     12,  I'.y  CmsIi.  Crosr  \  !'m-.\.' ••  229 

8ei)t.    20.  r>\  (unIi.  At  iii>Iroii;; "  .{■42 

Nov.    V.K  Ily  (nsli,  M.rn.Lifi "  414 

"        20.  IJy  Casli.  (Jiuv.   ^;  Kowe "  4ir, 

Dec.     1-1,  liy  ('ash.  Ariii''i!«»iijk "  4:^; 

To  ItalaiKM' t.i  Curr.-'it  KxpciKe ?l,.<'>0  27 


$1.8.")9  27 


(^IIIIMKAL   LAHORATOKY. 

1877. 

Sept.     20,     To  C'A'<]\,  St!!.l.lUx'  Kprs 

20,    To  <  'ash,  ( 'lit'iiiicais  sohl 

29,    To  Casli,  Anaiyscs 

211.    To  <  ':isli.  Aii;rys*-s  for  (  mjoI.  Survey 

JuFH*     9,    J5y  Cjisli,  lApiiiM'  Acct \'oiu-li«>r  N().  .ill 

Oct.       4.    ]{y  Casii.  J)c]il.  ..r  i'ii\si,'s '•        .'sU 

Sept.    10.    JiyCash "        at? 

To  l)alun<-r  lo  Currciif  Lxpeiise 


$  461 

29 

5 

10 

37 

75 

56  00 

26 

20 

50  00 

l.V) 

00 

372 

ai 

037 

40 

40  00 

23  50 

§1,800 

27 

|;157  04 

1  r>.i 

16  20 

107  00 

$372  77 

1  25 

36  78 

3H  03 

$410  80  §410  ^^0 


27  40 

5  :.7 

55  '20 

5  00 

45  84 

7  61 

23  00 

0  00 

23  45 

KliTAIKS  ACroi.  NT. 

1870. 

Dec.     30,  Fty  Cash.  T'owin  ni VouclUT  No.    H 

IS"'" 

JiiiV.       6.  lly  Ca^h.  Swct  t •'  11 

1H76. 

Dee.     21,  Uy  Cash,  roni'Moy  .»•,:(  0 •'  19 

"       22.  By  Casli.  rickcit *•  20 

1877. 

Jau.     13,  I'.y  Cash.CaiiYot "  22 

"        13,  By  Cash,  Ciiivet "  23 

"       31.  By  Cash.  r>o\viiian "  4+] 

Feb.     17,  By  Cash.  ChainhHis  ,v  C.) "  .^y 

'•        2.H,  By  Cash,  r.owiiiaii "  85 

1876. 

Dee.     21,  liy  Cash.  Si)iiilL '•  m                                     60 

1877. 

April     7.  By  Cash.  Wiicaton  .s.  lieynohls "101  6  00 

May     21.  liy  Cash,  r.owiiiaii "  145                                 18  20 

March  31,  By  Cash,  r.ouniaii "  153                                19  50 

June      2,  liy  Cash,  rattrsou "  I87                                  6  00 

"       21,  By  Casii.  linwiiian "  219                                 14  80 

July     15,  r.y  Cash,  Bowman "  231                                 37  71 

"        15,  By  Cash,  Ib'i/o-   "  232                                    3125 

18.  By  Cash,  n.T/o^' "  234                                    15  50 

June.  By  Cash,  liow  mail "  238                                   8  50 

July     -23,  By  Cash,  ratcrsoii "  242                                 4  00 

25,  By  Cash,  St.  Anlhony  Iron  AVorks "  243                                83  11 

:w.  By  Cash,  Barker "  257                                 43  70 

August  0,  By  Cash,  Bcrkins "  262                                  3  50 

"         9,  By  ('ash,  Berkuis "  263                                 10  21 

"       23,  By  Cash,  IMckctt "  278                                 12  00 

"       25,  By  Cash,  Bowman "  279                                26  60 

"       28,  By  Cash,  Malioney "282  16  50 

"       30,  By  Cash,  Lumber "288  38  03 
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»f\tt.      3, 


•« 

R. 

>• 

•29. 

«• 

29. 

»» 

2G. 

Oct. 

1, 

•  m 

1, 

«• 

4. 

Sept. 

27. 

Oct. 

27. 

Nov. 

17, 

f» 

10. 

I>ec. 

4. 

1876. 
Keb. 
Aug. 


•• 


Jan. 


•f 
•» 
•» 

•f 


lt«7«. 

April 

1K77. 

Feb. 

Mar. 

April 

July 
•» 

•» 

Aug. 

*• 

•♦ 

Sept. 

•t 

•» 

•i 

•» 


Oct. 
Sept. 
Oct. 
Nov. 


By  Cjwli.  PorlilMH Voix^lurr  No.  2iw< 

n>  <\i.sli,  Hiiwiiian "  301 

By  Casli.  PfM-IciuH '♦  312 

By('asli.  Savidye "  313 

By  Casli.  Savl<Ij,'e "  314 

ByCasti.  KavidKC "  321 

By  Casli.  Jiowinan "  322 

By  Tasli.  C'aiivot "  328 

By  Casli,  Cauvet  .t  Ul«d "  346 

By('ii.sli '*  :«2 

By  Cash,  Smith "  411 

By  Casli "  413 

ByCasli.  C'^)lumns... "  427 

To  Balance  to  Current  Expenses 


exi»p:kimental  faum. 

Dr. 

8,    TO  Casli,  Farm  Products 

To  Cash,  Fiinu  Products 

To  Csuih.  Farm  Products 

CR 

13.    By  Cash.  Hem Voucher  No.  24. 

13.  By  Cash.  Horse -shoeing "  2.'j. 

By  Cash,  Shut  t«».&  Christie "  27. 

16,    By  Cash,  Scort •*  28. 

31.    By  Cash.  Scdtt '•  3ft. 

31,    lly  Cash.  Moore "  4r>. 

22,    By  Cash,  Brown  &  (Ireeley *'  fiO. 

8,    B>  Cash,  Ph)W "  62, 

2»*,    By  Cjish,  Scott "  78. 

22,    By  Casli,  Expense  Account "  »7. 

5,    By  Cash.  Scott *'  101. 

14,  By  Cash,  EuMis **  23o. 

28.    ByCiish.  Caiiiphell "  251. 

30.    By  Cash,  Ex  pense  A«'Connt **  2.'>3. 

1,    By  C«sh.  Bryant    "  258. 

1,    By  Cash,  Barrett '•  259. 

27,    By  Cash.  Campbell '*  280. 

3,    By  Cash,  Barrett ••  292. 

3,    By  ('ash,  Bnaiit *•  2ft3. 

3.    By  Cash.  Bryant **  2Jrt. 

3,    By  Cash,  Barrett "  2;«. 

3.  By  Cjish.  Williams "  2ftC. 

12,    By  Casli,  Eustis "  310. 

30,  By  Cash,  Eustis "  315. 

4,  By  Ca.sh,  Barrett ••  327. 

19.    By  Cash,  RiehartLs  &  Cooley "  ;wo. 

31,  Uy  Cash,  Eustis ••  389. 

By  Cash,  Expense  Account *'  407. 

30,    By  Cash.  EiLStis "  457. 

To  Balance  to  ('urrent  Expense 


$953  13 


$053   13    1953  13 


$r»8  Vt 

171  61 
131  97 


11  58 

7:»  72 

51  00 

14  99 

25  61 

38  00 

21  25 

1  99 

20  53 

38  49 

16  74 

3  00 

32  85 

500 
8  65 
505 
600 
50  00 
290 
6  80 

4  00 


50  00 

212  28 

50  00 

60  00 

51  75 

568  37 

33  25 

.13  50 

10  00 

14  83 

17  50 

17  fiO 

26  70 

13  75 

100  00 

50  00 

13  13 

14  98 

50  00 

276  20 

50  00 

1,430  17 


$1,792  20    $1,792  20 


k1 


22  ANKUAL  REPOKT. 

LIBRARY   AND   READING    ROOM. 

1877. 

To  Cash,  2  Vols.  Cy<'lope(lia .?17  '_>o 

To  Casli,  4tli  Vol.  <  'y('loi)«'(lia H  <;o 

To  Casli.  1  Jictii.naiy a  00 

Jan.      f»,    Ry  Casli,  Tajx  rs  jiiul  Ma;ia/ii)es Voiu'lier  No.    l")  $  93  10 

0.    By  Casli,  I'.iiM'is "  lf>  5  00 

in,    15y  Cash,  (ami. l)tl] "  M  20  00 

April    14.    Ry  Casli,(aiiiplHll "  IM  20  00 

10,    liy  Casli.  Ciilli  vV:  I'.rt'est "  110  33  60 

May      2,    By  C.ish.Ctnru' "  12m  16  60 

"          r.,     Jiy  CasJi.Cimiphcli "  UA  15  00 

11.  Ry  Ca^h.  C.uth "  141  44  80 

April    2.;.    Ry  Cash.  r;i|trr "'  IGO  160 

May      .'5.     R.y  Cash.  Kxpivs^ .     "  ir>.5  3  75 

"       31,    liy  Cash.Cainplell "  lTi»  15  OO 

June      G.    Ry  Cash.  (  imic "  VM  10  35 

12,  Ry  Cash.  .Mi'ss  Roll  it "  211  14  25 

in,     Ry  Casli,  I'.indiiis,' hooks "  21C.  6  60 

27.     Ry  Cash.CuMiplM'll "  2CO  1110 

Hepl.     :).    Ry  Cash,  Cani|>l)oll "'  :io:>  5  10 

4,     Ry  Cash,  Jiockwooil "  :iO(3  6  77 

"       17,    i;y  Cash,  r.iTi(liii,v,'lM!(!ks "  ;{(«>  2120 

t'el).     10,    J'y  Cash,  Rooks "  fA)  255  00 

April    2!S.    Ry  Cash.  Rooks "  11(;  220  90 

July     27.     Ry  Cash,r.ooks "  247  230  50 

Sept.    .-!().    Ry  C;ish.('ainplu'll "  317  50  00 

Oct.        3.    Ry  Cash.  Hooks "  32G  39194 

]iy  Cash.  C"aiiii>h('ll "  3r.l  9  95 

lU Cash.  Cami.hcll ••  3r>:,  7  58 

Ry  Casii,  .Miss  Kollit "  r,r,<j  13  50 

r.\  i'avh.  Caiiipbcll *'  3l>r.  50  00 

Ry  Cash.  \li->  Kollit "'  3:>r»  19  42 

I5\  (  a>>h.  Iahrai>  .I<»urnal "  40:5  5  00 

l)vr.              r.\  ('a>!i.  Tai.['aii  Ijlti-ar;. •'  42;i  1,775  25 

r>,    I'.y  (ash.  Miss  i:<.jlii "  421)  1117 

:,     iiy  Casli.  r.o<»l.s ■'  4.'53  23  00 

May      2.     n>  ('.is'.!.  Kot.ks "  43.s  5  60 

i:.,     Ry  Ca^h.  I'.ooks •'  4.'{!>  5  00 

June      4.     I'.y  Cash,  r.ooks "  440  H  .'^^ 

n.    Hy  Cash,  j;on;,> -  441  1120 

1<.     I'.y  Cash.  I'.ooks "'  442  7  45 

.luly     21,    Ry  Casli.  r.onks '■  44:{    '  10  00 

S<'pt.    12.     I'.y  (ash.  Rooks "  444  5  00 

KJ.     Ry  I'aslt.  j'xioks "  410  H  10 

N(>v.       S,     l>>  (asli.  iJooks "  44C.  4  50 

!)<»(•.      la,     r.y  Cash,  i;o(.ks "  447  2  80 

Nov.     .'{0.     Ry  Cash,  Ca!ii;»i><-ll .  "  4'.s  50  00 

Ih'v.       7.     Ry  Cash.  I'.ooks "  4;«J  150'07 

17.     Ry  Cash,  rooks "'  4r.l  54  20 

To  halaiMT  to  (  iii  r«iit  Expi'iist- :k7()^  r»o 


Au^'. 

5. 

Sei't. 

10. 

» 

:m». 

Oct. 

■ii, 

Nov. 

1. 

•  ♦ 

."<. 

MCSRCM. 

Of  t.        4,     Ry  Cash    \'ouclH;r  No.  ,v« 

187(1. 

Nov.      14.     \\\  Cash 

1877. 

May.  By  Cash 

Oct.        n.     Ry  (  ash 

1(».    Ry  Cash.  Miiifiali; 

Nov.      8,    Ry  Cash,  llcirick..   " 

To  Ralance  to  Ciurcnt  Expense 


.t^;5.7:i7  M 

^^3,737  30 

:v« 

23  06 

:U7 

111  36 

.'US 

324  33 

'M'J 

26  88 

.'m;7 

404 

f  «x>3  ai 

100  00 
17  40 

$603  Wi         $603  OS 


■W>         !#,- 


%"»> 


Ij^V*  -    /. 


-  V 
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GEOLOGICAL  SURVEY  ACCOUNT. 


1877. 

July 

197f. 

Dec. 

19, 

18T7. 

Jan. 

12, 

»» 

31, 

Peb. 

9, 

w 

28* 

April 

25, 

March  31, 

April 

30. 

May 

31, 

June 

8, 

tf 

19, 

July 

16. 

ft 

19, 

Aug. 

14. 

ff 

18, 

July 

31, 

Aug. 

31, 

n 

28, 

Sept. 

1. 

M 

3, 

Oct. 

4, 

ft 

4, 

99 

6. 

f* 

5, 

Sept. 

30, 

Oct. 

31, 

Not. 

30, 

1876w 

j^iec 

30, 

1OT7. 

Jan. 

26, 

JfjkT. 

22, 

May 

18. 

July 

27, 

9* 

27, 

An^. 

27, 

Sept. 

3, 

•» 

1. 

To  Cash $2,000  00 

By  Balance  at  last  st  atement 

By  Cash,  Whitman Voucher  No.  17 

By  Cash,  Whitman "  29 

By  Cash,  Winchell "  38 

By  Cash,  Analyses "  49 

By  Cash,  Winchell "  79 

By  Cash,  Analyses "  114 

By  Cash,  Winchell  "  149 

By  Cash,  Winchell "  123 

By  Cash,  Winchell "  174 

By  Cash,  Winchell "  203 

By  Cash,  Expense  account "  217 

By  Cash,  Tribune  Co "  233 

By  Cash,  Herrick **  235 

By  Cash,  Analyses "  2f4 

By  Cash,  Expense  account "  265 

By  Cash,  Winchell "  275 

By  Cash,  Winchell "  289 

By  Cash,  Herrick "  284 

By  Cash,  Winchell "  290 

ByCash.Rhame "  299 

By  Cash "  329 

By  Cash "  331 

By  Cash,  Herrick "  334 

By  CavSh,  Herrick "  335 

By  Cash,  Winchell "  301 

By  Cash,  Winchell "  397 

By  Cash,  Winchell "  455 

To  Balance $5,522  04 

$7,522  01 
BUILDING  ACCOUNT. 

To  balance  at  last  statement $7,807  54 

By  Cash,  Prof.  Campbell's  room Voucher  No.    9 

By  Cash,  Bisbee  &  Moses "  32 

By  Cash "  98 

By  Cash.  Osborn "  144 

By  Cash,  Lyons "  249 

By  Cash,  Lyons '•  250 

By  Cash,  Beckman "  281 

By  Cash,  Lyons *'  297 

By  Cash,  Brick "  304 

Balance 

$7,807  M 


$4,310  55 

30  00 

150  00 

200  00 

60  00 

200  00 

1»4  00 

200  00 

200  00 

200  00 

200  00 

100  00 

12  00 

60  00 

76  00 

25  00 

200  00 

200  00 

60  00 

100  00 

16  50 

55  85 

33  14 

50  00 

10  00 

200  00 

200  00 

200  00 

$7,522  04 


$      15  90 


194  71 

15  69 

7  85 

20  76 

30  30 

30  76 

26  50 

8  00 

7,457  00 

$7,807  54 


HEATING  AND  FURNISHING  ACCOUNT. 


»« 


To  balance  at  last  Statement $2,027  65 

15,  By  Cash,  Gas  Fixtures Voucher  No.  30 

15,  ByCash,  Drain "         31 

j7.  By  Cash,  Chairs "         72 

90,  By  Cash,  Work  in  Chemical  Lab "         75 

0,  By  Cash,  Cauvet "         88 

0^  By  Cash,  Benjamin "        96 


$ 


9  65 
3  00 
36  60 
42  65 
22  91 
31  83 
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April 

7. 

>> 

7, 

»> 

17, 

>i 

27, 

»> 

28, 

» 

28. 

May 

4, 

•» 

4, 

M 

12, 

>  J 

12, 

1? 

14, 

M 

18, 

April 

24, 

May 

23, 

June 

27, 

»> 

27, 

Julv 

26. 

Sept. 

3. 

Feb. 

29, 

Sept. 

19, 

OvX. 

1, 

•» 

10. 

•  » 

19, 

>» 

20, 

Nov. 

li>. 

»» 

21. 

Dec. 

3, 

>• 

IT, 

>» 

17, 

By  Cash,  Butler Voucher  No.  103 

By  Cash,  Wheaton  &  Reynolds "  105 

By  Cash,  Museum "  111 

By  Cash,  Museum *'  115 

By  Cash,  Museum "  117 

By  Cash,  Museum "  119 

By  (  ash,  Museum "  131 

By  Cash,  Mu^eiuu "  132 

By  Cash,  Moi.re "  137 

By  Cash,  Moore "  i:i8 

Hy  Cash,  Museum "  142 

ByCash,  Museuiu "  143 

Jiy  Cash,  Museum "  102 

By  (ash,  romeroy  \  Co "  170 

By  Cash,  Museum "  223 

By  Cash,  Museum "  224 

By  Cash.  Musfum "  244 

By  Casli,  Stetson  &  Xelson "  ;iOO 

By  Cash.  Barrott "  336 

By  Cash,  <;aiiliner *'  ;i38 

Hy  Cash,  Carpeting "  364 

By  Cash,  Museum  Loeks "  3«>8 

By  Cash,  Mus.'um  Cases "  374 

By  C:ish,  Matting' "  376 

By  Cash,  TalbcrtcSi  White "  4ir> 

By  Cash,  Hardware "  417 

Bv  Cash,  Stoves "  42.=i 

By  Cash,  under  \Vinehell "  4(^5 

By  Cash,  Museum  Cases "  466 

Hy  balance 


85  02 

2i67 

35  00 

16  30 

23  44 

22  67 

19  38 

26  03 

8  50 

65  00 

66  21 

90  97 

12  28 

2  88 

44  50 

20  91 

11  79 

14  63 

350  00 

4  50 

3  82 

17  65 

100  00 

•229  36 

i'l  38 

37  11 

r>5  50 

4  75 

200  00 

24f>  86 

>2,027  65 

$2,027  6& 

SUMMAKY  OF  BALANCES. 


Huihiinc;  Arconnt  - 

To  Bahtuee $7,4.57  09 

Heatinu;  and  Fuinishin^— 

To  Balanee 245  86 

Kxperimenral  Farm  Fund- 
To   Kalance 671  87 

Land  Sah^s  Fund  —  — 

To    r.:jhine^ 813  42 

(;eoh){;ieal  Survey- 
By  iialance 

Current  Expense- 
By   Balance 

By  iJakinee 2.560  88 


85,522  04 
6,227  08 


^11,749  12    $11,749  12 


ELEVENTH  ANNUAL  REPORT 


OF  THE 


OF  TUK 


UNIYERSITY  OF  MINNESOTA, 


TO 


THE  BOARD  OF  REGENTS. 


1877-8. 


The  University  of  Minnesota, 
Minneapolis,  Minn., 

December  1st,  1877. 

Hon,  H.  H.  Sibley f  President  of  the  Board  of  Regents: 

Sir  :  I  have  the  honor  herewith  to  transmit  the  eleventh  Annual 
Report  of  the  condition  and  progress  of  the  University. 

I  have  the  honor  to  be.  Sir, 
Very  respectfully. 
Your  obedient  servant, 

WILLIAM  W.  FOLWELL, 

President. 


REPORT  OF  THE 


PRESIDENT  OF  THE  UNIVERSITY. 


To  the  HanarabJe,  the  Board  of  Be  gents: 

The  University  year  1876-7,  began  on  the  18th  day  of  Septem- 

!•  %er,  1876,  and  ended  June  22d,  1877.     The  dates  of  the  recesses  and 

iKgel  holidays,  together  with  the  names  and  residences  of  the  ojBScers 

sod  students  for  the  year,  may  be  seen  in  the  Annual  Calendar  for 

file  year. 
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CONDITION  AND  PROGRESS. 


ATTENDANCE. 


The    following   tables  show  the  enrollment  and  attendance  of 
idenis  for  the  year: 

8UMMAUY,  1876-7. 


OOLLKOK  OR  DEPARTMENT. 


Literature  and  the  Arts. 


le  Arts. 


I>epartment. 


CLA.SS. 


I  Advanced  Course . . 
f  Elementary  Course. 


(  Graduates 

-:  Senior 

( Junior 


j  Senior. 
I  Junior 


I  Junioi 

1  III.  and  IV. 


r  First 

Second.  .. 

Third 

Fourth.... 
Special... 


Oentlenu'U. 


1 

14 
11 

1 
*2 

1 
1 

2.3 
18 
47 
51 
40 


210 


Ladies. 


1 
4 

2 


14 

12 

18 
«>o 

19 


93 


Totals. 


2 
18 
14—34 

1 
2—3 

i— 2 

37 

30—106 
65 

7.3—138 
5S>— 59 


•303 


lor  1876-7.  one  name  was  counted  twice,  hy  mistake,  making  this 
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OR,    HY    01. ASSES   OXLY. 


Graduates j 

Seniors— of  all  Dcpartimints 1!) 

Juniors— of  all  Departments 17 

Sophomores— First  Class,  rolle:4i:jl*'  Drpjiitinciit M 

Freshmen— Second  Class,  ColN'^iate  I).'p;irlment 31—106 

-Pi.nnnT..iti.i>-  I  Third  Class.  CollcLnate  Depaitnient tl^'y 

ireparaioiy   ^  fourth  Class,  Colk'-iate  Department 7;>-138 

Special 59—  59 


Total 


303 


COLLEGE  OF  SCIENCE,  LITERATURE,  AXD  THE  ARTS. 


OI-ASS. 


Graduatks 


COl'llSK. 


Gentlemen     Ladies 


Classical . 

Sknior ■{  Seientilie. 

Modern  .. 


Junior 


Totals. 


} 


Classjral  . 
Si'ientitic. 
Modern  ,. 


9 
4 

1 

6 
4 
1 


Total. 


2—  2 

9 

4 
£>— 18 

6 
6 
2—14 


M 


COLLEGE   OF   THE    MECHAXK^   ARTS. 


CLASS. 


iCHRSK. 


Senior Arehite<-t ure 

Junior Civil  Enf^ineering . 


Totals 


Centlemen     Ladies 


3 


Total. 


1 
2 


3 


COLLEGE   OF    AGRICULTURE. 


Advanced  Course,  Junior  Class,  Gentlemen 1 

Elementary  ('ourse.  (Gentlemen 1 


UNTVERSITY  OF  MINKESOTA. 
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COLLEGIATE   DEPARTMENT. 


CLASS. 

COURSE. 

Gentlemen 

Ladies. 

Total. 

ynmT 

■I  Sciciitilic 

9 

12 

2 

1 

7 
6 

10 
19 

Modern 

g 

23 

5 

11 
o 

mi 

14 

37 

( Classical 

2 
4 

6 

7 

KmooiTD 

■I  Scientific 

15 

f  Modern 

8 

18 

18 
22 

7 

12 

30 

1 

( Classical 

1 

2 

15 

19 

TitTun 

K  Scientific 

24 

( Modern 

•    22 

47 

18 

65 

( Classical 

12 
31 

8 

12 

■<  Scientific 

31 

/  Modern 

22 

30 

51 

40 

179 

22 
19 

85 

73 

BPKCIAIi  StUDEX T8 

59 

Totals 

264 

Two  hundred  and  seventy-five  (275)  students  were  registered  as 
residents  of  Minnesota,  the  following  counties  being  represented: 

Anoka,  1;  Becker,  3;  Blue  Earth,  8;  Brown,  5;  Carver.  5;  Crow 
"Wing,  1;  Dodge,  6;  Dougbis,  7;  Fillmore,  19;  Freeborn,  2;  Good- 
hue, 9;  Hennepin  East,  47 — city  42,  county  5;  Hennepin  West, 
78— city  51,  county  28;  Kanabec,  1;  LeSueur,  4;  Meeker,  2;  Mower, 
1;  Nicollet,  6;  Nobles,  1;  Olmsted,  3;  Ramsey,  10;  Rice,  4;  Saint 
Louis,  2;  Scott,  1;  Sibley,  1;  Stearns,  G;  Stevens,  1;  Steele,  6; 
Wabasha,  17;  Washington,  12;  Waseca,  1:  Winona,  8;  Wright,  7. 
Thirty-three  counties. 

Eighteen  (18)  students  were  registered  from  other  States  and 
countries,  as  follows: 

Illinois,  1;  Iowa,  3;  Maine,  3;  Michigan,  1;  New  Hampshire,  1; 
New  York,  1;  Ohio,  2;  Wisconsin,  4;  Nova  Scotia,  2. 

One  hundred  and  forty-four  were  eno;aged  in  some  remunerative 
employment,  and  seventy  are  believed  to  have  earned  their  whole 
support.     Eighty-seven  had  been  teachers. 
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THE    WORK   OF   THR   YEAR. 


Tho  attention  of  this  l^oanl  is  respectfully  called  to  the  following 
exhibit  of  the  kinds  and  amounts  of  work  performed  in  the  several 
departments  of  instruction,  as  rei)orted  b}^  the  respective  otficers  in 
charjre : 


Subjects- 


Ma  niKMATK 'S. 


Iristniclor. 


Class. 


i    No.  of    !    No.  of 
Exfieis's  Students 


) 


Algehra,  I'lt.yn«Mitarv Tliompson. 

Aig,,i,ra  faov.nc,-.i, ]  ,';!;;;;i;!;,r' 

A'«.->-rH    ••    -1  ,';!;;:;i:!:r 

Solid  (IfMHUctry I'lioinpsnn. 

Plane  Trijinnonit'Liy " 

Spherical   I'liuouonu't r\ j        " 

Conic  Sci'ljoiis *. I        " 

AnalyMcal  <i'M»iurtiy 

SiirveyiiiLC Tci-k. 

Differential  Calculus iTIionipsou. 

Inteirral  Calculus I 

Elenieniary  .\>;ti()noiiiy Luiidcen. 

DescriptJvc  Astrouomy I  lionipsjin. 

Plane  (Jcomciry ' ('lark<*,  .F.  s. 

Pra<'t ical  A>l  iHUiomy Tiioiiipsou. 

rilKMISTKV. 

Analytical  Chcinistrv Peck  ham. 


Fourth. 
Fourth. 

Third. 

Second. 
■St'coud. 
Second. 
Second. 
'First. 
S'M'oild. 
•Tuiijor. 
Junior. 
Fourlli. 
First. 
Third. 
Senior. 


«t 
it 


General  riicinistry • 

Applied  riiciiust  rv— liCcturcs 
•'    — l'{<'citations. 
Analytical  Clicndstrv i 


Physics. 

Mechanical  Physics. 
Molecular  Physics.. 
Natural  Philosophy. 


Dynamical  (ieoloi^y.  1st  Se(?.. 

"  •'       "    2<lSec... 

Mineralogy  and  I^itholoj^y 

Historical  (leology 

'*  "     *  — Ln'ctures 


Khanie 

Peck. 

Peek. 


Winehell. 


■Fir^l. 

jJunior. 

|Scuior. 

First. 

Senior. 
I  Junior. 
/  jSenior. 

Second. 

S«'Cond. 

.s«'C(md. 

<  Graduate. 

Specials  in 

I     Med.  Cheuj. 

Sp«>eialsin  As- 
sayinj.;. 


First. 

Secoml. 

Third. 


Third. 

IThird. 

;Junlor. 

!juidor. 

iJunior. 


40 

65 


55 


13 
45 
30 
40 
20 
L'4 
58 
50 
50 
40 
00 
41 


31  <!.♦ 
33  d. 

32  d. 
22 
55 
00 
CO 
48 
41 

18 
00 
CO 


55 
54 


53 
53 
61 
37 
18 


34 
70 

00 

42 

43 

40 

34 

30 

34 

5 

5 

21 

31 

72 

4 


12 

2 
•> 

10 
•) 

o 

1 

34 

24 

24 

2 

3 


Term. 


I. 
'II. 

III. 

I. 

I. 

I. 
III. 

II. 
III. 

I. 
II. 
HI. 
III. 

I. 
III. 


I. 
I. 
I. 

III. 
II. 

III. 

II. 

III. 

III. 

III. 

III. 

UI. 


12 

I. 

34 

I. 

24 

I. 

25 

II. 

38 

II. 

8 

II.  &C 

5 

III. 

5 

III. 

♦Double  hours. 


PNIVEBSITT  OF   MINNESOTA. 


Zoo LOOT 

PBTaiCAL    GEOCRAPH 
ENCLISH,  &C. 


,.  LcODaril. 


Logic 

Bbetoili; 

Ai^ln-3axon 

English  Cuinpci«lMuii 

Stiuy  a(  WonlH 

BhewirtcRl  Exerclaea  (public) 


Smitb. 
Manton. 


taanvi  and  Orjtlun 
Esraya  criticised... 

IiMTtures 

Khetoriciil  Exerclsi 
Enays  corrected.  ■ . 


—Lectures . 
Btietorlcal  Exercises. 
Bteays  corrected 


1.  II.  Ill 
II.  III. 

I.  li.  II) 
II.  UI. 


GtMnmar,  Ac. 


. .  Campbell, 
..  Campbell. 
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Stibjects. 


Instructor. 


Class. 


Latin,  (Contimied.) 


Horace 

Livv 

Virgil 

"     Tapers 


Clarke,  J.  S. 


rai)ers 

Cibsar Clarke,  J.  B. 

< Iraiiirnar  and  Ucaeer 

Cieero.ile  Seneclnie  &  PUiutus  15ro(>ks. 

Livy (Marke,  J.  S. 

Cicero Hiitcliinson. 

Virgil Clarke,  ,1.  S. 

••     Papers 

Caesar 

Cioero Ilntchinson. 


(iHFKK. 


lirooks. 


Plato 

"    LiM'tures I 

"    Papers I 

Homer Hutchinson. 

"      Papei-s ! 

Xenoplion 1 

Oraniinar  and  Ut- ader *' 

Aristotle Brooks. 

Lectnros 

Tliucvdides Hutchinson. 

Pai)ers 

Homer 

'*       Papers 

Xenoplion 

Pai»ers 

(iramniar  an<i  Keadur 

.Eschyhis Brooks. 

"  *      l^'ctures 

T'ap«'rs 

Thurydides 

Graninuii  and  Kea<ler 


it 
.i 

*« 

n 
i< 


Hutchinson. 


Philology  (.theoretical). . . .  Campbell. 

I 

MKXT.  &  MOK.  PHlLO.SOTliV.! 


History  of  Philo.sophy Campbell. 

Ontoloj^v '. 

Ethics  .' 

Eviden<'esof  Christianity 

Natural  Theology ' 

Psych»)!o;;y 

Psy<'hol<mv 

Natural  Tfieolou'v 


HrsTOKV. 

Engli.sh  History 

Ceheral  History 

Civil  (Jovernmc'nt 

*'  '*  Lectures. 

MediiPval  History 

Modern  1 1  islory . '. 

Historical  Papers 


HiSTOKY  OF  Civilization, 

Guizot 

Political  Economy. 


.4 
it 

(i 


Lainic. 


Mrs.  Smith. 


Folwell. 


First. 

Second. 

Third. 


It 
Fourth. 

l.Tunior. 
Second. 
Third. 


Fourth. 


.Tunior. 
.Iuni(n\ 
Junior. 
Second. 

Third. 

Fourth. 

Senior, 

Senior. 

First. 

Second. 

Third. 

» « 

Fourth. 
First. 


Second. 
Fourth. 

Junior. 


Senior. 
Sfuior. 
Senior. 
Senior. 
Senior. 
Junior. 
Senior. 
(Iraduate. 


Fourth, 
i  Fourth. 
Senior. 
'Senior. 
First  &  Second 
Firsts  Second 
First  &  Second 


Junior. 


'    No.  of 
Exercis'.s 

No.  of 
Students 

Term. 

51 

18 

IL 

53 

27 

IL 

52 

34 

II. 

M 

34 

IL 

52 

12 

IL 

12 

12 

IL 

55 

25 

IL 

55 

26 

IL 

57 

8 

IlL 

53 

20 

IIL 

54 

12 

HI. 

5.] 

2<i 

IIL 

2(^ 

2r. 

HI. 

5;j      • 

17 

IIL 

55 

18 

HI. 

57 

6 

1. 

4 

6 

1. 

25 

6 

1. 

56 

4 

1. 

4 

4 

1. 

56 

21 

I. 

55 

9 

I. 

55 

9 

IL 

3 

9 

II. 

54 

9 

IL 

9 

9 

IL 

53 

4 

IL 

4 

4 

II. 

5:^ 

21 

IL 

21 

21 

IL 

54 

12 

II. 

56 

8 

IIL 

2 

8 

IIL 

32 

8 

III. 

5.5 

6 

IIL 

55 

4 

IIL 

24 

13 

IL 

40 

16 

L 

25 

16 

L 

40 

16 

IL 

20 

16 

IL 

Hi 

17 

IIL 

«K> 

13 

IIL 

60 

4 

IIL 

16 

1 

HI. 

50 

32 

I. 

58 

67 

IIL 

54 

10 

IL 

5 

10 

IL 

55 

6 

11. 

57 

4 

IIL 

34 

6 

II.  &  in 

33 

13 

II. 

CXIVERSITT  OF  MINlirESOTA. 
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Sabjects. 


Sanitary  Science. 

Lectures 

Physiologj' 

iNDUiTTRiAi.  Drawing. 

Descriptive  Geometry 

Projection  Drawing 

Elementary  Drawing 

Free  Hand  Drawing 

Desc.  Geom.  and  Perspective . 

Civil  Engineerlng,  &c. 

Engineering 

Strengtii  of  Materials 

Analytical  Mechanics 

Hist.'of  Arcliitecture 

Applied  Mechanics 

Agriculture. 

How  Crops  Grow 

How  Crops  Feed 

Farm  Drainage 

Military  Tactics. 

School  of  the  Soldier 

*«        «(  it 

n  «t  <t 

«4  (*  «t 

Manaal  of  Arms 

»(  t« 

4«  «( 

Scbool  of  Comp'y  &  Battalion 

•  4  <4  «t 

44  it  ti 

«4  it  ii 


Instructor. 


Class. 


Hewitt. 
Peck. 


Khame. 

it 

Peck. 
>i 

Rhame. 
«i 


Khame. 
«t 

it 

(t 

if 


Lacy. 


Lundeen. 

(I 


it 
it 
ti 
it 
(t 
ft 
it 
ti 

.  ti 
it 


Senior. 
Fourth. 


First. 

Second. 

Third. 

Third. 

Fourth. 

First. 


Junior. 
Senior. 
Junior. 
Senior. 
Junior. 


Socond. 
Second. 
Second. 


First. 

Second. 

Tliird. 

Fourth. 

Fii-st. 

Second. 

Tliird. 

Fourth. 

First. 

Second. 

Third. 

Fourth. 


No.  of    I    No.  of 
Exercis's  Students 


6 
55 


55 

53  d. 
^i  d. 
53  d. 
58  d. 
58  d. 


45 
55 
58 
40 
58 


53 
51 
30 


10. 


18 


15 


16 
50 


13 
12 
25 
33 
30 
11 


2 
1 
1 
1 
2 


20 
18 
41 
4,'i 
13 
22 
39 
43 

15 
32 
31 


I 


Term. 


III. 
III. 


II. 
II. 
II. 
II. 
III. 
III. 


I. 

I. 
II. 
II. 
III. 


II. 
III. 
III. 


I. 


U. 


III. 


*I>ouble  hours. 


It  will  be  seen  that  the  courses  of  study  authorized  by  the  Board 
hftTe  been  carefully  conformed  to. 

The  first  terra  of  the  year  began  September  18,  1876,  and  ended 
December  14,  1876.  The  second  term  began  December  19,  1876, 
and  ended  March  8,  1877.  The  third  term  began  March  13,  1877, 
and  ended  with  the  Commencement,  June  7,  1877.  The  whole 
number  of  working  days  was  180. 

The  above  tables  do  not  include  the  examinations,  nor  the  re^ris- 
ion  and  correction  of  examination  papers,  and  many  other  written 
exercises.  In  some  departments  this  work  amounts  in  the  aggre- 
gate to  many  days'  works;  for  instance,  in  the  department  of  Math- 
ematics, it  is  within  bounds  to  say  that  32i  days  of  6  hours  each, 
were  necessarily  occupied  in  inspecting,  recording  and  reporting 
examinations.  Still  there  is  probably  no  means  other  than  such  an 
exhibit  as  the  above  by  means  of  which  the  Board  can  judge  of  the 
manner  in  which  their  officers  are  severally  employed. 

At  this  point  it  is  convenient  to  direct  the  attention  of  the  Board 
to  the  circmnstance  that  the  labor  of  conducting  the  entrance  ex- 
amiBations  now  falls  upon  a  certain  few  members  of  the  corps  of. 
ingfarnctioiL    It  would  be  equitable  if  this  duty  were  to  be  taken 
into  consideration  in  the  fixing  of  salaries  ;  and  I  would  suggest  as 
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a  matter  for  consirleratioii,  the  propriet}'  of  forming  the  professors 
concerned  into  an  examiniiis;  committee  under  the  autlioritv  of  the 
Board,  and  assigjiin^  definite  compensation  for  the  work.  It  may 
be  assumed  that  th.'  professor's  duty  as  sucli  begins  when  the  student 
has  gained  liis  admission  under  the  conditions  established  by  the 
Board. 

("01  KSES    OF    ?>Ti;j)Y. 

A«rreealjlv  to  the  desire  of  th(?  Hoard,  the  General  Faculty  devoted 
durinji:  the  University  year  a  <i:reat  deal  of  time  and  labor  to  tlie  re- 
vision  of  the  courses  of  study  in  the  various  departments  and  colleges. 
The  new  schedule  may  ))e  seen  in  full  in  the  calendar  for  tjie  year 
187^)-7.  'i'lir*  uu)st  or  the  cha]ig<'S  consist  in  transi)Ositions 
of  work  I'roni  term  to  t<rm  in  such  a  w;iy  as  to  distribute  the  work 
of  the  teaching  l'orc«'  more  equally  and  conveniently  with  reference 
to  (dass  roon^s  and  a}jparatus. 

The  sphere  of  History  is  consideiably  enlarge!  at  the  expense  of 
Mathematics  ;  that  of  Knglish  at  the  expense  of  Latin.  The  de- 
partment of  French  lia.^  been  s(.>mewliat  restricled,  i]i  order  to  save 
the  necessity  (d' employing  an  additiojial  pi'ofessor. 

In  gi'ueral  ilie  arrangement  of  the  courses  and  the  studies  is  such 
thiit  a  cousidtn'able  incn^ase  iji  the  number  of  students  will  not  re- 
quir(^  any  nnitr'rial  addition  to  the  teai  liing  force,  an  expectation 
fvdly  justilied  by  the  experience  of  the  |)ast  three  months.  It  is 
believecl  that  the  ju'esent  eourses  of  study  now  ottered  bv  von  to  the 
youth  of  Minnesota  will  compare  favorably  witii  those  of  similar 
institutions,  ajid  it  is  a  fortumite  ciicumslance  that  they  Inive  the 
cheerful  api>roval  of  tlie  ollicers  charged  by  you  with  giving  the 
instruct  ioji. 

At  this  jjoint  I  desire  to  ask  attention  of  the  Board  to  an  im- 
portant i)roject  brought  forward  at  the  last  annual  convention  of  the 
State  Teacdiers'  Association.  I  cannot,  j)erhai)s.  do  better  than  to 
insert  a  brief  extract  from  the  annual  address  of  the  President, 
Professor  Wm.  (lorrie,  of  Stillwater  : 

**  The  earnest  teacher  never  loses  sight  of  o[)portunities  for  his  own 
improvement.  In  the  steady  advancement  of  science  and  the  pro- 
gress of  thought,  it  behooves  him  to  keep  eyen  pace  or  be  left  igno- 
miniously  Ixdiind.  A  teacher  l)ehind  the  times  in  methods  of 
instruction  or  in  a  knowledge  of  the  sciences  is  tit  onl}'  to  be  placed 
with  tlie  fossils  of  the  i)ast.  The  i)ioneers  and  explorers  in  the  fields 
of  thought  are  few.  but  the  number  who  will  accept  tlie  results  of 
tln'ir  toil  are  great.  Some  (me  has  said  that  ''  our  country  especially 
needs  to-day  men  and  women  of  convictions."  This  is  a  fact.  The 
times  and  the  the  cause  of  education  demand  thinkers — men  and 
women  who  reach  out  for  facts,  who  deliglit  by  patient,  pei*sever- 
ing  industry  to  reduce  theories  to  laws  jind  to  comprehend  and 
utilize  the  facts  in  nature  and  science.  Kealizing  this,  energetic 
enthusiastic  teachers,  in  other  states,  have  arranged  i'or  special 
courses  of  study  during  vacations,  where  instruction  in  the  most 
modern  phase  of  science  can  be  obtained.     Botanical  or  geological 
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expaditions  are  projected  and  enjoyed,  and  profitable  recreations 
they  are.  Classes  are  formed  to  whom  the  latest  chemical  discov- 
eries and  methods  of  analysis  art?  disclosed.  Vacation  toiii-s  are 
projected  to  visit  places  of  practical  interest  to  the  teacher.  Schools 
in  drawing,  mining  and  metallurgy  are  afforded.  Now  we  in  Min- 
nesota can  scarcely  afford  to  go  East  to  enjoy  these  ailvantages. 
What  shall  we  do  ?  sit  still  and  let  others  sin-piiss  us,  or  go  to  work 
and  from  onr  own  resourses  build  up  the  best  of  the  kind  we  can. 
at  home  ?  I  believe  the  time  has  come  for  the  incipiency  of  such 
a  movement,  and  that  it  devolves  upon  us  to  take  mefisures  leading 
to  the  establishment  of  such  opportunities  for  further  improvement 
as  we  all  need  and  of  which  many  would  gladly  avail  themselves. 
I  would  respectfully  submit  the  suggestion  herein  made  to  the 
consideration  of  the  Board.  I  have  no  doubt  that  special  courses 
of  instruction  in  Chemistry,  Botany,  Physics,  Geology  and  other 
subjects  could  be  carried  on  during  the  summer  vacation  without 
material  expense  to  the  University  and  to  the  great  julvantage  of 
the  teachers  of  the  State. 

» 

admission:. 

The  whole  number  of  applicants  for  admission  in  1876-7  wiis  one 
hundred  and  thirty-four  (134).  The  whole  number  fully  examined 
was  one  hundred  and  twenty-four  (124).  of  whom  sixteen  (16)  failed 
to  pass.  Seven  of  these,  however,  afterwards  obtained  admission, 
by  making  up  deficiencies. 

At  the  Deginning  of  the  year  fourteen  (11)  applicants  were  rejected 
under  the  operation  of  the  resolution  of  the  Board  of  Regents, 
passed  May  10th,  1876,  excluding  residents  of  high  school  districts 
from  the  preparatory  classes.  Five  (5)  of  these,  however,  having 
been  examined  for  advanced  standin^j  were,  upon  recommendation 
of  their  superintem^ent.  admitted  in  the  se(*ond  term. 

The  whole  number  of  new  students  admitted  to  instruction  was 
one  hundred  and  six.  Thev  selected  their  courses  of  study  as  fol- 
lows: 

Classical  Course — TTentlemen 18  La<lies 2 — 20 

Sdentific  Course — Gentlemen 31  Ladies ') — 'M 

Modem    Course — (.rentlemen 10  Ladies 34 — 4^^ 

Selected  Studies — (lentlemen 1*>  Ladies 8 — 21 

The  average  per  cents  of  merits  for  the  vlemfntfiry  branches,  in 
which  all  applicants  are  examined  were  as  follows  : 

Reading,  77  ;  Writing,  71  ;  Spelling?,  77  ;  Eng-lisli  (Irammar,  66  :  Aritiimetic, 
71 ;  Elementary  Algebra,  56  ;  Geographv,  74  ;  United  States  Histoiy,  67  ;  Av- 
70. 


The  existing  policy  of  the  Board  in  regard  to  admissicm  contin- 
ues to  give  excellent  results.  There  is  no  further  interference  with 
the  work  of  the  high  schools  and  the  liberality  of  the  Board  in 
continiiilig  the  fourth  class  reaches  precisely  the  class  of  persons 
intended  to  be  benefitted,  namely  the  youth  of  those  districts  which 
'luisre  no  high  schools  in  which  to  obtain  their  preparation  for  the 
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University.  It  is  obvious,  however,  tliut  the  University  can  not 
and  ought  not  to  carry  on  this  prei>:ir:itory  work  indehiiiiel^y.  It  is 
equally  apparent  that  no  pjirt  of  it  sIkjuKI  at  uuy  time  lie  so  sud- 
denly or  prematurely  discontinued  as  to  leave  an  unbridged  gulf 
between  the  University  and  the  schools.  As  the  matter  now  stands 
the  Universitv  education  with  all  advanta2:es  and  incidents  is  actu- 
ally  w^itliin  the  reaeh  of  <///  the  youth  of  the  State  w^ho  in  any 
practical  sense  desire  it.  lliis  seems  to  me  a  most  noble  privilege. 
Should  the  Board  be  forced  to  demolish  those  stepping  stones  which 
they  have  erected  and  so  long  maintained  for  reaching  the  offered 
advantjiges  and  honors,  the  University  w^ould  cease  to  be  accessible 
to  all  and  remain  open  practicalh'  onh'  to  the  few  and  the  fortu- 
nate. Could  there  be  a  stronger  argument  invented  to  prove  the 
necessity  of  thoroughly  and  completely  organizing  the  education 
of  a  State  ? 

Such  then  would  be  the  effect  of  a  premature  curtailment  of 
preparatory  work  by  the  Univtn*sity,  upon  the  present  generation 
of  youth  in  our  State.  The  effect  on  the  University  itself  would 
be  injurious  in  the  following  ways  :  (1)  the  attendance  w^ould  be 
cut  down  excessively  ;  (2)  the  standard  of  scholarship  would  in- 
evitably sink  below  a  reputable  limit ;  and  (3)  more  probably  both  of 
these  results  Avould  supervene. 

What  the  opiniojis  and  practice  of  college  boards  and  faculties  in 
neighboring  states,  dealing  with  the  same  problem,  under  conditions 
more  favorable  than  ours,  are  and  have  been,  may  be  seen  by  a  refer- 
ence to  the  statistics  given  in  the  annual   report  for  1875,*  page 

48. 

As  already  remarked,  the  University  cannot  carry  this  load  of 
preparatory  instruction  indefinitely'  :  the  mischief  of  a  prema- 
ture discontinuance  of  it  has  ])een  pointed  out.  The  practical 
question  then  is  how  to  secure  the  giving  of  proparntory  instruction 
elsewhere.  It  ought  here  to  be  remarked  thjit  so  long  as  the  Univer- 
sity continues  w^ithout  warning  and  announcement  of  intention  to 
cease  froiu  giving  preparatory  instruction,  there  are  those  wdio,  able 
and  (-oiupetent  to  carry  on  such  work,  will  refrain  from  doing 
so.  Tliere  are  probably  actual  instances  in  which  a  part  or  a  whole 
of  the  work  of  a  liigh  school  has  been  actually  a])olished,  because 
the  few  scholars  intending  to  pursue  a  college  course  could  in 
that  case  get  their  preparation  at  the  University. 

It  is  therefore  essential  that  the  Board  fix  upon  definite  times  in 
the  future  for  dropping  the  remaining  grades  of  i)reparatory  work. 

It  is  equally  essential  that  provision  be  nuide  for  prepara- 
tory instruction  elsewhere.  These  two  things  must  go  together  or 
loss  and  dannige  w^ill  be  the  result.  As  managers  of  one  of  the 
constituent  elements  of  a  system  of  public  education  this  Board  will 

*'*(>nly  8  of  tho  118  colleges  and  universities  *  *  of  the  nine  state*  [of  the 
Mississippi  V  alley  north  of  the  Ohio  Kiver]  report  no  preparatory'  students.  The 
collep's  of  Illinois.  ln(hana,  Nebraska  and  Wisconsin,  without  exception,  report 
prepaiiitorj-  students.  Four  only,  out  of  the  32  colleges  of  Ohio  do  not;  of  the 
remaining  state's,  Iowa,  Kansas,  Michipui  and  Missouri,  but  one  college  in  each 
reports  no  preparatory  students.  Of  all  the  state  universities,  that  of  Michigan 
alone  has  nd  herself  of  the  burden  of  fitting  her  own  candidates  for  admission/* 
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naturally  recur  in  the  first  instance  to  tlie  high  schools  of  the  State 
to  assume  the  work  of  preparing  students  for  the  University.  But 
the  high  schools  are  municipal  establishments  supported  in  the  main 
by  local  taxation.  They  may  instruct  the  youth  of  their  own  dis- 
tricts, but  are  under  no  obligation  to  receive  students  from  the 
country.  Undoubtedly  they  would  receive  and  instruct  outside 
students  if  they  were  paid  for  it.  The  first  step  then  to  be  taken  is 
to  secure  from  the  legislature  a  permanent  appropriation  of  suflB- 
cient  amount  to  pay  the  tuition  of  country  and  village  youth  in  the 
high  schools.  Two  years  ago  a  bill  to  effect  this  object  failed,  at 
the  close  of  the  session,  in  the  lower  house.  Pending  the  conside- 
ration of  the  bill  a  memorandum  of  reasons  for  its  piissage  was  laid 
upon  the  desks  of  the  members.  I  would  respectfully  offer  that 
document  to  be  printed  as  a  part  of  this  report,  because  T  think  it 
clearly  summarizes  the  considerations  which  should  influence  the 
B^urd  and  the  legislature. 

MEMORANDUM. 

Bitasonsfor  Encotiragitig  Higher  Education  in  the  States  cw  Proposed  hy  Senate 

File  No,  305. 

I.  In  all  civilized  countries,  higher  education  is  encouraged  and  provided  for 
hj  statesmen^  not  only  as  essential  to  the  well-being  of  the  state,  but  because  of 
ue  stimulus  it  gives  to  other  educational  work. 

Universities,  colleges  and  polytechnic  schools  call  into  being  and  activity  nu- 
merous **8econdary  schools,'  variously  called  liigh  schools,  academies,  gyinna- 
oa,  etc.  These  schools  draw  from  a  multitude  of  primary  schools.  The  com- 
nu)n  sdiools  are  best  where  they  are  supplemented  by  prosperous  middle  sch.iols, 
and  these,  in  turn,  are  quickened  and  elevated  by  tlie  vitalizing  influences  of  the 
Taiversities  and  other  institutions  of  superior  education. 

Instance:    The  Grerman Empire,  population  41,060,695;  square  miles,  212,091. 
Univeraities  andpolyt^hnic  schools,  21 :  having  2, 159  teachers  and  2*^,.%51  students. 

Seoondajy  schools 1,041;  120,000 

Primary  schools 60,000;      "  109,000        '*       6.000.000 

^  Theie  institutions  form  substantially  the  system  of  public  instruction,  organ- 
iied  and  encouraged  by  the  States  of  the  Empire. 

II.  In  America  this  natural  and  necessary  gradation  of  schools  has  always 
beenieooffnized. 

hthe  ^der  States  are  found,  (1)  the  common  schools,  (2)  the  academies,  (and 
latterly,  high  schools,^  (3)  the  colleges.  In  the  newer  States,  the  system  is  com- 
pMBdofi  (1)  the  pubhc  sdiools,  (2)  the  high  schools,  (S)  the  State  universities. 

HI.  In  common  with  the  newer  States  of  the  Union,  Minnesota  stands  com- 
nitled  to  the  encouragement  of  higher  education: 

!• ,  By  having  accepted  from  the  general  government  three  separate  grants  of 
pnlilie  lands. 

2.  By  htmng  provided  in  the  Constitution  for  a  state  university; 

^  By  a  series  of  legislative  acts  and  liberal  appropriations; 

*•  Of  havinff  authorized  the  establishment  of  municipal  high  schools,  to  be 
rapported  by  taxation; 

"•  By  viittie  of  custom  and  public  sentiment.  It  will  be  impossible  for  Min- 
neiola  to  depart  from  a  policy  which  she  has  adopted  in  common  with  her 
n^skbora,  and  to  which  the  people  are  generally  attached. 

Iv.  lEe  question  then  is,  "  How  can  Minnesota  bt^t  encourage  higher  edu- 


Ainrer.—- By^  organizing  and  stimulating  preparatory  schools. 
fbopsift  a  wide  gap  between  the  extreme  members  of  our  system  of  public 
nimaJiyt  toe  common  school  and  the  University. 


40  ANNUAL   REPORT. 

ThiH  ^ap  the  higrh  jfchools  have-not  tille<l,  aiid  cannot,  without  beneficial  legis- 
lation, till.     Why  not? 

1.  Bhmusp,  lK'in<:(ity  or  vilk^^^e  soliools.  .<uppoite<l  by  loial  taxes,  they  do 
not  admit  and  cannot  U-  Hxp«^<-ted  to  admit,  students  residincf  outside  their  dis- 
tricts, px<<'f»t  on  ]fayment  nl  tuition.  'Ihn  result  is  that  th»*re  are  no  me  schools 
in  the  Sfdtf'  to  irhlrh  n  roKfih'i/  hoif  or  ffirl  has  a  rif/hf  to  no  to  jrij>(ire  for  College  ; 
an<i  tliis  in  tin-  la**'  of  th»'  indi-putaMf  tact  that  it  i<  trom  the  country  districts 
and  the  >uudlcr  villiip  -  thii:  r.-ll^-j,'-,'^  iirc  -tcmiily  recruited.  (Jut  of  S-^l  students 
attending'-  the  rnivcr^ity  <tf  .Miniic>(>ta  in  1^74.  1"'»  were  son-  and  dauL'"hters  of 
fanii^'r>^. 

•J.  iVcause  tliehi^-h  scliooU.  althou^di  in  nuuiy  c.i<cs  t'-achiiij,'  all  the  bnuiches 
nf:*«'d(*d  U)Y  cuterinir  c.  ill  ♦•ire, /^/o  not  orratnie  tlnir  coiir.'>*  s  m  >uch  a  manner  as 
to  ac<-omniodatestudent<  desiiinir  to  tit  for  colle,irt\  There  an*  instajices  in  which 
boiirds  and  princiiial>  take  the  o-rouu<l  that  the  liij^di  school  i>  the  cro%vnin^'  meml>er 
of  the  system  of  puljli*;  instniction,  and  thus  actually  discouraj^e  studeut.s  from 
going-  to  collejj-e  or  the  university. 

^1  The  iugli  sciiools  are  few.  an<l  are  (onfine«l  to  the  cities  and  large  villages. 
There  an-  IfMi  \illage>in  the  State,  wiiich  for  lack  of  wcidth  and  population  can- 
not have  high  s.hool<  at  all:  >Uih  communities,  if  aided  V»y  the  State,  can  sup- 
pr>rt  undenominational  academies.  This  is  the  New  York  State  plan;  ^47,-^61. yd 
were  aj)pro]triated  for  the  >uppi>rt  of  academie>  in  the  year  1*^74. 

Thc'e  ong-ht  to  l>e  within  ten  ye;irs  one  hundred  free  high  sch<X)ls  and  aciulemies 
in  the  State,  acce>silile  dnvctly  irom  the  honosoi'  the  people. 

V.  What  i>  the  conse<iuence  of  the  weak  iuid  undeveloped  con<lition  of  Sec- 
ondary education? 

1.  Take  the  ten  States  of  the  Mis>issipi»i  Valley  north  of  the  Ohio  Kiver.  Out 
of  some  L'.i.iHX)  >tudents  attending  the  colleges,  :{7  percent,  o/?///  tire  rejmried  as 
college  stmUuts ;  ():i|)er  cent,  avv  j'rtjHtroforij  sfuilrnts.  i.  e.  student.s  who  ought  to 
be  in  pre|jara1ory  schools  iukI  not  in  college-.  Lighty-three  i»er  cent,  of  the  college 
sturlents  in  the  colleges  of  the  northwest  have  l)een  jirepared  by  the  colleges 
themselves;  about  ten  ]>er  cent,  in  city  liigh  schools,  the  remaLuing  seven  per 
cent  bv  academies,  or  )»v  private  studv.  See  report  of  Bureau  of  Kducation,  1^73 
and  1S74. 

2.  Take  the  State  universities  of  the  same  States,  only  one.  that  of  Michigjin, 
has  <lropped  preparatory  work:  and  this  has  been  made  possil»le  by  an  an*ange- 
meat  with  tiie  high  schools.  T'lie  Supreme  Couri  of  Michigan  has  decided  that 
it  is  lawful  a.nd  c<«n>titutional  IVir  the  high  schools  to  op<  n  courxs  preparatory  to 
the  univer>i  y.  The  beueticjalintluence  upon  the  high  schools  themselves  is  tes- 
titied  lo  liv  witnesses  ot  the  hi'diest  character.  As  to  the  lemaininir  State  uni- 
versities,  fort\  -six  ])er  cent,  only  of  their  student>  are  reported  osc<d/rgr  stn<fr7ffs; 
fifty-four  ]»er  cent,  are  }.re]»aratori»'s.  In  tlie  I'niversity  of  .Minnesota  at  the 
present  time,  sixty  ]»er  cent,  of  th«'  students  aiv  prepiiratory,  and  forty  per  cent, 
proper  college  students. 

VI.  'i'lte  question  then  is:  Will  Minnesota  peii>etuate  tin's  costly  and  extrav- 
agant ])ohcy  ol"  having  her  I'niversity  and  <  'olleg<'s  prei»are  their  own  students,  or 
w^ill  ^]]o  so  legislate  as  to  relieve  them  of  this  burden,  and  at  th«'same  time  cany 
the  -7'comlary  r-ducation  to  the  dr»ors  of  the  peo]>le  wlio  pay  for  itV 

The  State  bniversity  has  already  droi)ped  off  one  juvparatory  cla.<s.  and 
arriing'-ements  hav<'  been  made  to  discontinue  another.  Should  this  bill  become 
a  law.  within  a  shoif  time  all  preparatory  work  could  be  dropped,  and  a  great 
amount  oi'  money  saved. 

So  soon,  therefore,  ;i8  the  legislature  sliall  have  made  suitable 
and  suiheient  jn'ovision  for  preparatr)ry  instruetion  in  the  high 
the  Hoard  should  at  once  determine  and  announce  a  time  lor 
droi)ping(l)  tlie fourth  class,  ajnl  (-)  the  third  class.  The  discon- 
tinuance of  a<lditional  secondary  instruction  (as  contemplated  b}^ 
our  general  i)lan  of  organi/ation)  could  naturally  and  wisely  be 
left  for  future  consicb^ration. 

The  j)roject  of  holding  examinntions  for  admission  in  different 
quartei-s  of  the  State,  heretofore  authorized  by  the  Board  and  put 
into  operation  in  a  tentative  way  the  past  summer,  promises  to  re- 
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suit  beneficially.  The  expense  of  the  University  is  small  when 
compared  with  the  saving  to  the  numerous  candidates.  The  in- 
stitution is  favorably  and  effectually  advertised,  and  the  perform- 
ances of  the  candidates  are  doubtless  much  better  than  they 
would  be  under  th^  usual  circumstances  and  distractions.  There 
are  many  conclusive  reasons  for  continuing  these  examinations. 
Should  the  Board  so  resolve  it  is  important  that  they  be  carefully 
planned  and  distributed;  the  number  should  be  restricted  as  much 
as  possible,  and  timely  notice  of  all  appointments  should  be  ex- 
tended throughout  the  several  districts. 

GRADUATIONS. 

At  the  fifth  annual  commencement,  held  June  7, 1877,  the  follow- 
ing degrees  were  conferred  : 

COLLEGE  OF  SCIENCE,  LITERATURE  AND  THE   ARTS. 

Bachelors  in  Arts. 

QrahsLm  Cox  Campbell Nova  Scotia. 

Joel  Nathaniel  Cmlds Prescott,  Wis. 

Ebenezer  Currie St.  Chiirles. 

Frank  Eustis Minneapolis. 

Fred  Eustis Minneapolis. 

Stephen  Mahoney Belle  I'laine. 

John  Waldo  Perkins Monticello. 

Charles  Wilbur  Savidj?e Cleveland. 

Albert  McClure  Welles White  Bear  Lake. 

Bachelors  in  Science. 

Albert  Preston  Hendrickson St.  Paul. 

John  Charles  Kajssube Minneapolis. 

Edward  Bumham  Pribble Osseo. 

Bachelors  in  Literature. 

MaiOda  Jane  Campbell Ma(  bias,  Me. 

Viola  Fuller Austin. 

Charlotte  Adelaide  Rollit Minneapolis. 


COLLEGE   OF   MECHANIC   ARTS. 

Bachelor  in  Architect n re. 
Walter  Stone  Pardee Minneapolis. 

A  brief  address  delivered  on  this  occasion  is  hereto  appended,  and 
cAend  as  part  of  this  report. 
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The  following  table  shows  the  nuuiber  and  kinds  of  degrees  which 
have  been  conferred  1)^  the  University  Inasmuch  as  the  degrees 
form  the  natural  termination  of  the  several  undergraduate  courses 
of  study,  and  students  are  at  perfect  liberty  to  choose  irom  the 
courses,  the  table  may  indicate  the  relative  *' popularity "  of  the 
courses. 


1S73.  I  ls74.  ;  IXI^K  \  1876.    1^77.  I  Total. 


Bachelor  of  Arts 

2 

1 
1 

3 
2 

1 
3 

4 

0 

ft 

3 

9 
3 
3 

19 

Bachelor  of  ScicMice 

11 

Bachelor  of  Literature 

■•■■•■ 
4 

Bachelor  of  Ci\'il  Encr 

****** 

6 

Bachelor  of  Mech.  Entr 

Bachelor  of  Architecture 

1 

1 

Baehelor  of  Airriculture 

2 

2 

9 

12 

16 
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EQUIPMENT. 


experime:ntal  farm. 


The  report  of  Assistant  Professor  Lacy,  herewith  transmitted,  em- 
braces detailed  statements  of  all  the  operations  carried  on.  While 
these  statements  are  in  themselves  interesting  and  of  some  value,  it 
ought  to  be  borne  in  mind  that  their  main  worth  rests  in  their  rela- 
tion to  the  series  of  which  they  form  a  part.  Li  a  climate  so  variable 
as  that  of  Minnesota,  and  amid  conditiojis  so  fluctuating, no  on© 

fear's  ol>servations  or  experiments  can  furnish  reliable  precedents, 
t  is  a  noticeable  fact  that  one  of  the  eastern  agricultural  colleges 
carrying  on  more  extended  and  varied  experiments  than  perhaps  any 
other,  refuses  to  make  an}'  discussion  of  any  single  years  observa- 
tion. The  resulting  figures  are  merely  published  and  left  for  future 
comparison.  The  plant  house,  also  under  the  care  of  Mr.  Lacy, 
has  proved  an  excellent  auxiliary  to  the  horticultural  jmd  botanical 
instruction.  As  tlip  improvised  arrangements  and  equipment  of 
this  establishment  give  room  to  a  permanent  management  its 
usefulness  will  become  more  marked  and  apparent.  Credit  must 
also  be  given  to  the  department  of  agriculture  for  a  considerable 
amount  of  labor  in  cleaning  up  the  University  grounds.  The 
vigorous  enforcement  by  the  city  authorities  of  the  ordinance  pro- 
hibiting the  running  at  large  of  animals,  has  occjisioned  much  ap* 
preciated  relief  from  a  chronic  annoyance.  The  question  is  suggested 
whether  the  expense  of  building  and  maintaining  a  long  line  of 
boundary  fences  may  not  wholly  oe  spared. 

The  partial  extension  of  these  grounds  by  the  judicious  liberality 
of  the  legislature  is  a  cause  of  sincere  congratulation. 
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GENERAL  MUSEUM. 

The  collections  have  been  increased  by  the  accessions  from  the 
geological  survey  and  by  limited  purchases,  as  will  be  shown  by  the 
report  of  the  curator,  appended  to  the  report  of  the  geolo^cal 
survey.  Meagre  as  is  the  display  of  objects  in  this  establish- 
ment, it  renders  excellent  assistance  to  instruction  in  more  than 
one  department  and  attracts  and  gratifies  numerous  visitors. 
I  would  respectfully  ask  attention  to  remarks  in  the  last  report 
touching  the  value  of  the  museum  and  the  means  indispensable 
to  its  growth. 

The  special  collections  for  illustration  in  the  department  of 
ancient  languages,  history,  chemistry,  and  agriculture  have  been 
augmented  by  additions  of  much  usefulness  at  inconsiderable 
expense  to  the  Board.  The  acknowledgments  of  the  Board  are 
due  for  the  following  donations,  made  through  Professor  Peckham, 
to  the 

MUSEUM  OF  TECHNOLOGY. 


11  Bpedmeus  of  coal,  4  specimens  of  pic:  iron, 
aentea  by  J.  D.  Budd,  Esq.,  Richmond,  Va. 


Kanawha  Valley,  W.  Va.    Pre- 

12  specimens  of  blastfurnace  slags,  iron  ores  and  coal,  from  the  Bellefont  Nail 
Co.,  Ironton,  0. 

3  speoimeiis  of  iron  ores  and  puddling  furnace  slags  from  the  Covington  Rolling 
joDL,  Covington,  Ky. 

8  specimens  of  cullet  and  proofs  of  flint  gla«s  from  Hemmingray's  Glass  Works, 
Covington,  Ky. 

2  specimens  of  English  and  French  plate  gla.ss  from  Messrs.  Beck  &  Rank,  St. 
Paul. 

24  specimens  illustrating  the  manufacture  of  American  Plate  (Uass,  from  the 
Star  Glass  Works,  New  Albany,  ind. 

1  large  specimen  of  silver  ore,  amalgiim  and  core  from  Diamond  Drill,  from  A. 
C.  Rand  Esq.,  Minneapolis. 

1  large  specimen  micaceous  iron  ore,  from  J.  A.  Armstrong,  Minneapolis. 

1  lar^  specimen  Navassa  phosphatic  guano,  from  John  Ott,  Esq.,  Kiclmiond, 
Virginia. 

20pecimeiis  of  Minnesota  and  Dakota  coal,  from  Hon.  Wm.  R.  Marshall,  Saint 
Paul. 

4  specimens  coal  and  coke  from  Gen.  St.  John,  Richmond,  Va 


19  specimens  Virgima  iron  ore  from  R.  Peckham,  Esq.,  Richmond,  Va. 
1  spedmen  argentiferous  galena,  from  Montana.  T.  M.  Blossom,  Esq. 
28  specimens  Rhode  Island  coals,  ores  and  slags,  from  S.  F.  Peckham. 


1  specimen  of  kaolin,  from  Greenwood Pott^^ry  Co.,  Trenton,  N.  J. 

18  SDecimens  drystals  and  ores  from  gold  mines  near  Georgetown,  Col.,  foom 

100  lbs.  ma^etic  iron  ore.  Port  Henry  Iron  Ore  Co.,  Port  Henry,  N.  Y. 
100  lbs.  magnetic  iron  ore,  Arnold  Mine,  Ferona,  N.  Y. 
1  glass  pot,  Whitall,  Tatum  &  Co.,  New  York  city. 
1  bottle  mould,  WhitaU,  Tatum  &  Co.,  New  YorkCitj-. 
2S,  specimens  illustrating  the  manufacture  of  Ix)ttle  glass.    Whitall  Tatum  & 
Co.,  New  York  City. 

15  inecuneiis  East  India  gimis  and  spices  from  J.  W.  Rulon  &  Sons,  Philadel- 

18  specunens  of  varnishes  and  gums  used  in  their  manufacture,  from  Chas.  C. 
Fidnipt,  Philadelphia,  Pa. 

1  spedmen  mineral  wool,  from  R.  D.  A.  Panott,  (ireenwood  furnace,  Orange 
Od.,  H.  Y. 

A  Ihsb  collection  of  cotton  warps  and  yams,  prints  in  process  of  manufacture, 
*  m  used  in  printiBg,  dye  woods,  etc.,  collected  by  S.  F.  Peckham,  tmd  con- 
nate the  most  part  by  the  Georgiaville  Manufacturing  Co.,  Allen's  Paint 
m  and  Bidmioiia  Manufacturing  Co.  of  ProTidence,  R.  I.,  through  their 
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3  specimens  of  blocks  used  in  hand  printing  about  1835,  from  Richmond  Man- 
ufacturing Co.,  Providence,  R.  1. 

Specimens  of  pottery  and  materiids  used  in  its  manufacture,  from  Mercer  Pot-- 
tenr  Co.,  Trenton,  N.'J. 

I  specimen  of  rock  salt  from  Louisiana.    Hon.  Richard  Chute,  Minneapolis. 

Specimens  of  Cr>'olite  and  producti^  manufactured  trom  it,  from  Pennsylvania 
Salt  Co.,  Natrona,  ra. 

9  specimens  of  Staesfurth  Salts  from  Stassfurth,  Pnissia,  obtaintKl  through  Herr 
Ernst  Altlians,  Inspector  of  mines  for  Sihsia,  Besla,  Silisia. 

A  collection  of  fmnace  products  and  oi-es  with  a  diagram  illustra tine*  the  metal- 
lurgical process  employed  at  Freidrichutte  near  Tamowitz,  in  Silisiii;  also  o1  tained 
through  11  eiT  Althans.     An  exceedinjfly  valuable  collection. 

A  collection  of  more  than  200  si>ecunens  of  i-aw  drugs,  fixe<l  and  essentud  oIIb, 
glues,  etc..  from  Messrs.  Noyes,  Bros.  A:  Cutler,  St.  Paul. 

A  collection  of  ores  and  pig  irons  from  Tennessee,  Colorado  and  Lake  Superior. 
Presented  by  Byron  M.  Smi£,  Esq.,  of  Minneapolis. 

A  valuable  collection  of  gold  ana  silver  ores  from  Coloiudo.  Presented  by  E. 
S.  Ailing,  of  Ouray,  Colorado. 

Parties  having  ores  or  other  technological  products  which  they 
wish  to  donate  to  the  Museum  of  Technology,  will  please  address 
Prof.  S.  F.  Peckham. 


LIBRARY. 

The  number  of  bound  volumes  added  to  the  library  during  the 
year  was  900,  of  which  51  were  donations  from  various  individuals 
and  officers;  461  were  purchases;  the  remainder,  378  were  leceived 
from  the  State  Library. 

Api)endix  B  is  a  complete  list  of  all  these  accessions. 

The  following  donations  have  been  duly  acknowledged  on  behalf 
of  the  Board  of  Regents. 

LIST  OF  DONATIONS 

To  the  Library  of  the  University  of  Minnesota  during  the  Univer- 
sity year,  1876-7. 

Rev.  Theo.  M.  Riley,  Minneapolis; 

Some  Elements  of  Religion. 

Seneca  G.  Laphaui: 

Biojjjaphy  of  Increase  A.  Laphaui. 

Prof.  R.  W.  Laing,  LL.  D..  Minneapolis: 

Venable;  History  of  the  United  States. 

Hiyce;  Second  (5  reek  Book. 

Norton:  Elements  of  Scientific  Agriculture. 

Johnson;  Elements  of  Agriculture,  Chemistry  and  Oeolog}'. 

Hooker;  Natural  Philosophy. 

Looniis:  Element*  of  Natural  Philosophy. 

Cooke;  Cavalry  Tactics. 

Rev.  C.  E.  Thayer,  Minneapolis: 
Horae  Solitarie. 

Knowles;  Memoir  of  Mrs.  Judson. 
(Element;  Memoir  of  Adoniram  Judson. 
Shirlock;  Scripture  Trutlifl  of  the  DiWnity  of  Tlirist. 
Virgil;  Opera. 
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Di:j('X)imie8  tl»'liverotl  in  Miirniy  Street  Church. 

Allen;  India,  Ancient  and  Modern. 

Bnu^;  Hiuij^tiry  in  LSol. 

Smith;  Hintory  of  Wisconsin. 

K^l)ort  of  Wisconsin  .Stite  Historic^d  Society  for  1^."»(). 

Quarterly  Obsen-er. 

K«.'ixjrt  of  iMinncfiOta  Histoncil  Society  for  lx-"')G. 

Agricultunil  K  iwrts  for  l>>>.'>-tM3. 

Brown,  'ITiOf*.;  Let^tures  on  Philosophy. 

Hon.  Paris  Gibson,  Minneapolis: 

Lalx)r  in  Europe  and  America. 

C.  Evans,  Librarian,  f ndiima]X)lis : 

Ciitalojjrue  of  Pul>lic  Library  of  Indianapolis,  187: J. 

G.  C.  Campbell,  University  of  Minnesota.: 

Dr.  Alexander  Forrester's  Teaciiers'  Text  Hook. 

Robt .  C .  W intlux)p : 

Biof^ruphy  of  Washinj^on,  Bowdoin  and  Franklin. 

Hon.  A.  R.  Mdiill: 

Annual  K^'port  of  tlie  Insurance  Department  of  New  York. 

W.  H.  Smith: 

The  Tailed  Amphibians. 

Col.  W.  C.  Patterson: 

Campaign  of  1861. 

W.  E.  Leonard,  B.  A.,  Minneapolis: 

KlenienU  of  Agricidtunil  Chemistry. 

Prof.  Ezra  C.  Se<mian,  Ann  Arbor: 
Views  of  Xature. 
A  Summary  of  a  Paper  "On  Life." 

Hon.  John  H.  Stevens,  Minneapolis: 
Hed^res  and  Kverj^eens. 

Prof.  S.  F.  P».*ckham,  Univemty  of  Minnesota: 
Klementaiy-  iJliemistrj'. 

Rev.  iJa^-id  R.  Breed.  1).  D.,  St.  Paul: 

Historj'  of  House  of  Hojie  Church. 

U.  S.  Government,  throuirh  Departments: 

Hayden ;  Annual  Report  of  the  U.  S.  Geoloj^ioal  Survey. 

Report  of  Supervising  Architects  of  Treasury  Department. 

Report  of  Commissioner  of  Indian  Affairs. 

Ranuond;  Statistioi  of  Mines  and  Mining. 

Finance  Report,  1S75. 

Condition  of  Affairs  in  Ahuika,  1874. 

Report  of  the  Chief  of  Enginetjrs,  IHTo. 

Explorincf  KxiHxLtion  from  Santa  Fe  to  Creen  river,  Geology. 

Explorations  Across  Utah  in  1859. 

Report  of  U.  S.  Commission  of  Vieima  Exposition,  1873. 

Report  of  the  U.  S.  Coast  Survey,  1873. 

Sketch  of  the  U.  S.  Naval  Academy. 

Dodge;  Centennial  Album  of  Agricultural  Statistics. 

Hon.  W.  R.  Marshall,  Ex-Cov.,  St.  Paul: 

Report  of  Railroad  Commissioner  of  Illinois  for  1875. 
Report  of  Railroad  Commissioner  of  Wisconsin  for  1874. 
RFeport  of  Board  of  Railroad  Commissioners  for  1875. 
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Dominion  of  Canada: 

Geological  Sunoy,  Reports  of  Progress,  l"*74-o. 

U.  S.  (iovemment: 

Complete.*  set  of  Kxecutive.  House  and  Senate  Documents  for  1  Session 
of  44th  Congress,  1>IT.'»'6. 

By  authority  of  the  hu<t  legislature  tlie  State  Library  was  auth- 
orized and  directed  to  turn  over  to  the  University  its  miscellaneous 
books  and  panii)hl(^ts.  The  whole  number  of  bound  volumes  re- 
ceived was  1473:  pamphlets  156:  total  1.629  Ninety-eight  bound 
volumes  of  special  value  in  completing  the  collections  of  the  Min- 
nesota Historical  Society  were  left  in  custody  of  their  librarian,  Hon. 
J.  F.  Williams.  There  remained  1.375  bound  volumes.  After  setting 
aside  the  State  and  United  States  documents,  duplicates,  broken  sets 
and  damnged  volumes  there  remained  but  87S  works  to  l)e  added 
to  the  library.  It  is  unfortunate  that  a  once  lar^e  and  valuable  col- 
lection  of  books  should  have  been  so  decimated  and  plundered. 

lihkakian's  fund. 

The  Librarian  herewith  i)resents,  as  required  b}'  resolution  of  the 
Board,  a  lull  account  of  the  purchases  made  out  of  the  fund  of  $250 
placed  at  his  disposal.  The  whole  number  of  volumes  purchased  is 
226.  The  sum  expi-nded  is  §>2<>7.72.  The  balance  remiiining  on 
hantl  is  >^42.28.  It  is  Ixdievcd  tliat  an  inspection  of  these  books  will 
satisfy  the  Board  that  the  funds  have  been  used  judiciously. 

READING   ROOM. 

The  following  is  a  list  of  periodicals  supplied  to  the  Reading 
room,  those  marked  with  a  star  having  l^een  furnished  gratuitously 
by  the  publisliers. 

(JtK(rf(  rhrs. — .loumiil  of  Speculative  Philosophy,  Edinbur<rh  Review,  West- 
minster l{t*vi<'w,  London  Heview.  North  British  He\new,  Mind. 

Jii-MontJtlf/. — North  American  Review,  International  Revit^v. 

Monihlif. — HIjk  kwood's  ^la<,^azine,  Scribner's  Magazine,  Harper's  Magrazine, 
Eclectic  Magazine,  American  Journal  of  Science,  Athuitic  Monthly,  Popular 
Science  Monthly,  \'an  No^tranf^h  Hnj^'-ineeriny:  Magazine,  Appleton's  Art  Journal, 
Contem ) )orary  I { evie w . 

Svni  I-  Monfh  I  if. — A  merican  Bookseller. 

W'crkhf. — Lii»niry  .loumal,  Litteil's  Livnig  Age,  The  Nation,  Scientific  Amen- 
can.  Harper's  Weekly.  Nature  (Knj/.,)  Uher  Land  und  Meer(Ger.,)  Patent  Office 
(iazette/  Hutehmsoii  Ijit'-rprise,"  (ilencoe  Register,*  Anoka  Sun  and  Republi- 
Ciui,*  Minnejipulis  Kreie  Presse*  ((Jer.,)  Minnesota  Stiuits  Tiduing*  (Swede.) 

Sunt-  Wt't'hlif. — New  York  livening  Post.* 

lutlhf. — War  l)e]>artment  Weather  Map,*  St.  Paul  and  Minneapolis  Pioneer- 
Press,*  Mirnieapolis  Tribune.* 

It  is  higlily  desirable  that  the  appropriation  for  the  purchase  of 
periodicals  l)e  increased,  the  present  sum  barely  sufficing  for  the  pur- 
chase of  a  few  representative  magazines  and  reviews  devoted  to  gen- 
eral literature  and  science.  The  more  costly  periodicals  devoted  to 
specialties,  such  as  chemistry,  i)hilology,  etc.,  indispensible  to  pro- 
fessors ambitious  to  keep  abreast  of  the  advance  of  their  several 
departments,  cannot  be  afforded.  All  such  matter  it  must  be 
remembered,  is  of  pennanQnt  value  when  bound  and  shelved  in  the 
library. 
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The  librarian  respectfully  calls  attention  to  the  importance  of  a 
printed  catalogue  of  subjects,  a  matter  discussed  in  full  in  the  last 
report.  I  would  respectfully  ask  serious  consideration  of  this  matter 
at  the  annual  meeting. 

The  following  appropriations  are  respectfully  recommended:  for 
the  purchase  of  books  $1000;  $750  to  be  expended  under  the  direc- 
tion of  the  general  faculty,  $250  by  the  librarian  as  heretofore;  for 
the  purchase  of  periodicals  $200. 

STATISTICS. 

The  library  and  reading-room  were  open  seven  to  nine  hours 
daily,  except  Sundays  and  legal  holidays,  from  Sept.  26,  1876,  to 
June  1,  1877,  in  all  206  days.  During  vacation  the  library  was  open 
two  hours  per  week  for  the  issue  and  return  of  books  loaned. 

The  number  of  books  loaned  to  students  was  2,356;  to  faculty, 
669.  The  number  used  in  the  reading-room  by  students  was  3,200; 
by  professors,  no  count,  but  a  very  large  number.  The  whole 
number  of  bound  volumes,  exclusive  of  public  documents,  state 
and  national  is  9,217. 

According  to  an  actual  count  there  are  the  following  numbers 
of  works  pertaining  to  the  several  departments  named: 

Mathematics 105 

Astronomy 54 

Chemistry 61 

Physics 74 

Geology,  &c 58 

Botany L>6 

Zoolojary 50 

Physical  Geography 127 

English. .  .^ 797 

Northern  European  Languages 190 

Southern  European  Languages 188 

Greek 222 

Latin -22:^ 

Comparative  Philology 165 

Metaphysics 810 

History 899 

Vojr^res  and  Travels 728 

Biographies 450 

Soaal  Science 318 

location 21 

Public  Health,  Medicine,  &c 71 

Industrial  Drawing 20 

Fine  Arts 71 

Agriculture 142 

Cml  and  Mechanical  Engineenng 158 

Military  Science 76 

Education 130 

Business 16 

[Divinity] 458 

[Kblography] 51 

5,749 

5%e  loBB  of  16  volumes  (temporarilvi  it  is  believed)  has  led  to  a 
'  '^  enforcement  of  this  rule  of  the  Board,  that  *'No  person  shall, 
under  anif  pretense,  remove  a  book  from  the  library  until  it  has 
been  v^gmarly  charged  and  delivered  by  the  librarian." 
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The  toUowing   table   sliows  the   use   made   of    the  library   by 
students  and  professors  for  the  last  five  consecutive  years. 


Yr>ar  eiidiiijjr  in  Juno. 


Bioyraphii's 

Histories 

KoveLs 

Belles  Letters,  Prose 

f'o.'try 

Ancient  Ijanifuai;!'  and  Literature 

Mo(l(Tn      /• 

Natural  Scienee  Anil  Historv. . . . 

Mathematies 

Travels 

Political  Science 

Miscelliineous 


Loaned  to  Faeulty 

U^ed  l»v  students  in  Headinir-K 
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74 
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94 
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12 

41 
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VA 
219 
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1G7 

41 
104 
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28 
145 
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l,oG9 


471 


'76 


147 

m) 

44G 
18G 

14;^» 

G8 
121 

111 
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170 
489 
513 
2G7 
156 

r>4 

120 
98 
18 
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84 
144 


2,356 
689 


5U0 

720 

1,G50 

3,2rK) 

1,G22 

2,750 

4,o40 

6,225 

APPARATUS. 


Tlic  aci'cssion  of  several  pieces  of  electrical  apparatus  and  a 
celestial  glohc.  is  all  that  is  to  l)e  noted.  There  is  hardly  a  single 
department  which  is  not  hindered  and  crippled  for  lack  of  sufficient 
means  of  illustration,  the  department  of  astronomy  conspicuously 
so. 

BUILDINGS. 

The  l)uildings  continue  in  ijood  condition  and  with  the  exception 
to  be  noted  are  sufficient  for  the  accommodation  of  the  departments 
now  organized.  Should  the  means  of  rapid  development  Ije  placed 
■within  reach  of  the  Hoard,  it  would  at  once  become  important  to 
plan  for  the  accommodation  of  increased  numbers  of  students  and 
new^  de})artments  of  instruction.  The  library  cannot  bectmhned  to 
its  present  quarters  for  many  \'ears  ;  the  museum  will  soon  outgrow 
the  spaee  allowed.  The  museum  could  be  ea^sily  accommodated  for 
many  years  if  the  space  now  devoted  to  the  large  aSvSembly  hall  could 
be  vacated.  Provision  should  soon  be  made  for  the  literary  societies, 
on  a  permaiKMit  and  liberal  scale. 

The  immediat<5  and  pressing  demand,  however,  is  for  a  drill  hall 
for  the  military  exercises.     I  w  ould  respectfully  request  that  this 
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MILIT.VRY    DEPARTMENT 

ought  ill  my  opinion  to  l>e  rtuitably  equipped  or  promptly  abol- 
ished. In  Jiecepting  the  grant  of  public  lands  of  1862,  the  State 
assumed  all  the  obligations  incident  to  the  trust.  Among  other 
branches  to  lie  taught  in  these  national  colleges,  Military  Tactics  is 
expressly  "'  incUidedy  A  variety  of  questions  present  themselves 
at  this  point  to  confuse  the  discussion,  as  for  example  : 

1.  Shall  military  exercises  Ix)  required  of  all  the  students  ? 

2.  Shall  they  merely  be  ojfered  to  such  4ls  may  fancy  them,  the 
same  as  ancient  and  modern  languages,  higher  mathematics,  analyt- 
ical chemistry,  etc.,  are  offered  ? 

3.  What  shall  be  the  extent  of  the  military  instruction  ? 

4.  Shall  students  be  required  to  wear  a  uniform  dress  ? 

Ail  these  are  after  considerations  ;  the  first  consideration  is  that 
the  Military  Department  be  located  and  equipped  in  such  a  maimer 
as  to  enable  it  to  do  anything  worth  naming. 

Subtracting  the  long  winter  of  our  latitude  from  a  scholastic  year, 
begianing  in  September  and  ending  in  June,  there  remains  but  a 
verv'  small  spaco  in  which  out-door  manoeuvres  are  possible.  A  drill 
hall  is  therefore  simply  essential  to  extended  and  thorough  work. 

In  regard  to  the  past  the  Board  have  fully  discharged  their  duty 
by  providing  for  such  exercises  and  instruction  ils  hiis  been  possible 
with  the  means  and  fjicilities  under  their  control.  Although  the 
results  have  been  meagre  compared  with  those  which  might  be  ex- 
pected under  more  favorable  circumstances,  still  in  the  aggregate  a 
good  deal  has  been  accomplished  through  the  efficiency  of  the 
officers  of  the  army  stationed  here  by  the  War  Department.  The 
Board  may  therefore  confidently  refer  the  matter  to  the  Legislature, 
either  to  provide  the  necessary  equipment  or  aissume  all  responsi- 
bility for  diminished  results. 

Before  leaving  the  topic  I  desire  to  record  my  opinion,  formed 
after  deliberate  reflection  upon  our  experience,  that  the  Depart- 
ment of  Military  Science  and  Tactics  should  be  liberally  supported 
and  encouraged  in  the  national  colleges.    The  present  indications 
•  are  that  the  time  when  civilized  nations  will  learn  wm*  no  more  is 
very  far  away.     It  is  therefore  a  wise  policy,  and  one  that  should  be 
strenuously  insisted  upon,  that  the  young  men  who  are  trained 
under  the  national  endowment  shoulu  be  so  instructed  that  in  case 
of  need  they  may  be  competent  to  act  in  the  nation's  defense*    I 
canthinkof  no  manner  in  which  the  nation  can  secure  the  diffusion 
of  military  skill  and  science  so  widely  imd  efficiently  as  through 
these  institutions.     The  number  of  officers  available  for  giving  tne 
instruction  ought  probably  to  be  greatly  increased,  not  only  for  the 
purpose  named,  but  for  the  reflex  influence  upon  the  army  iteelf, 
wut)ngh  the  experience  thus  acquired  by  the  younger  and  more 
scholarly  officers  detailed  as  instructors. 

There  is  still  much  to  Ixj  done  in  the  way  of  harmonizing  the 
militarj'  work  with  the  ordinary  scholastic  instruction.  In 
some  institutions  the  garrison  discipline  can  be  introduced  with 
P«at  advantage.  Others,  especially  those  having  no  dormitories 
uid  instructing  both  sexes  cannot  use  this  routine,  but  in  these 
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the  inilitiiry  exercises,  both  theoretical  and  practical,  may  have 
their  appropriate  times  aiul  places.  The  practical  question  of 
most  immediate  importance,  in  my  opinion,  is  how  to  grade  and 
classify  these  exercises,  so  as  to  present  them  in  proper  succession 
to  the  various  classes  of  a  school  or  college,  and  thus  avoid  the  dis- 
gusting monotony  of  mere  "  drill."  Professor  Lundeen  has,  I  believe, 
already  made  some  excellent  arrangements  in  this  regard,  and.  I  am 
happy  to  record,  has  made  ]>ieparati()ns  hereafter  to  teach  his 
students  not  merely  how  to  hold  ajid  "carry"  arms,  but  how  to 
shoot  with  them. 

I  will  only  add  that  the  militar}'  exercises,  ;is  a  gymnastic, 
and  as  a  means  of  cultivating  orderly  and  gentlemanly  demeanor, 
commend  themselves  at  once  to  all. 

MISCfJLLASh'Oi'S. 

O i:o L0(4 1 C A L   SU R V E Y . 

A  memorandum  kindly  furnished  ])y  the  State  Geologist,  Pro- 
fessor N.  If.  VVincliell,  in  advance  of  his  annual  report,  enumerates 
the  following  coutents  : 

''The  (leological  Report  Avill  consist  of  detailed  reports  on  four 
counties  ( Kamscy,  Uice.  Kock  and  Pipestone);  a  discussion  of  the 
water  supply  in  the  i^-d  Iviver  Valley  :  reports  of  Reconnoisances 
in  Wright  couutv:  o]i  a  hunt  for  ''coal''  iji  Rici*  counfv,  in  Good- 
hu<^  county  and  in  Morrisiui  county;  and  along  the  Northern  Pacific 
and  St.  Paul  c^:  Diduth  Railroads :  further  contribution  to  the 
Palaeontology  of  the  Trenton  :  Re|)ort  of  iVof.  Peckham  giving 
analyses  of  water  from  Red  River  Valley,  and  of  sum  pies  of  lime- 
stone from  Srinne;i|)olis.  et«'.,  etc.;  Dr.  ]\  L.  liatch's  report  on  Orni- 
thology :  and  Mr.  A.  Whifnum's  on  the  last  year  and  (lisapi)earance 
of  the  grasshoppers.  There  will  also  be  a  repcu't  on  operations  in 
the  Museum  foi*  tlie  year,  giving  a  list  of  identitied  fossils  from  the 
Trenton,  an<l  a  list  of  minerals  added  to  the  Museum.' 

The  recommendations  made  in  the  last  report  are  respectfully 
repeated. 

It  seems  to  me  of  tlu»  highest  importance  that  the  operations  of* 
the  survey,  heretofore  conlined  to  the  more  accessible  part  of  the 
State,  should  at  once  be  extended  to  those  (iuartei*s  reported  to 
aboujid  in  valuable  mineral.  No  work  of  permanent  value,  how- 
ever, can  be  doiK*  in  those  parts  without  much  more  money  than 
litis  yet  l)een  at  the  disi)osal  of  the  Roard.  This  su])ject  is  most 
earnestly  recommended  for  immediate  consideration.  It  is  probable 
that  the  earlier  reports  of  the  Survey  will  have  to  be  reprinted 
so  i^reat  is  the  denumd  for  them  1)V  learm^d  societies  and  citizens. 


PROPERTY    RETURNS. 


Under  the  instruction  of  the  executive  committee  a  set  of  blanks 
have  l)een  i)rei>ared  and  printed  for  obtaining  and  continuing  a 
complete  and  s^^stematic  account  of  the  miscellaneous  property  of 
the  University.     The  following  are  the  headings  of  these  blanks: 
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Bet  urn  of  FuhUc  Fraperty  appertaining  to  the  fChem,  Lab.,  d 
of  the  Universitf/  of  Minnesota ^  in  custo(hj  of  Prof 
for  the  ending  187 
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In  connection  with  this  topic  I  deem  it  ray  duty  to  suggest  t 
considerable  improvements  could  be  made  by  the  Board  in  the  m 
ner  of  conducting  its  accounts.  In  particubu*  the  number  of  j 
sons  making  expenses  should  be  as  small  as  possible,  and  saving 
emergencies  no  expenses  should  be  made  except  by  vote  of 
Board  or  an  authorized  committee  in  adcanre;  and  further  w' 
outlays  so  authorized  have  been  made  there  should  be  a  single  ; 
definite  channel  through  which  the  vouchers  should  reach  thetn 
uiy. 

WANTS. 

It  is  proposed  at  this  time  merely  to  summarize  the  needs  of 
institution,  many  of  which  have  been  more  fully  stated  and 
^ued  in  previous  reports. 

1.  A  drill  hall  and  gymnasium.     Probable  cost  !?5,000. 

2.  An  astronomical  observatory'.  The  sum  of  $10,000  woulc 
sufficient  to  procure  and  shelter  an  outfit  of  working  instrume 
of  moderate  capacity. 

3.  A  large  supply  of  new  books  for  the  library.  $5,000  t 
upwards. 

4.  Apparatus  and  means  of  instructtion  in  nearly  all  departmei 
$3,000  and  upwards.  The  department  of  mechanical  engineer: 
needs  a  complete  outfit  to  enable  it  to  do  its  a])propriate  WH)rk.  1 
Agricultural  and  Mechanical  College  of  Virginia  expended  last  y 
in  this  department  the  sum*  of  $3,7»^>'107. 

5.  An  independent  professorship  of  Physics.  This  depaiimen 
so  extensive  and  so  rapidly  growing  that  it  cannot  consistently  ] 
fKTofitably  remain  attached  to  the  chair  of  Chemistry. 

6.  An  independent  professorship  of  Rhetoric.  This  item  \ 
folly  discussed  in  the  last  report. 

7.  A  professorship  of  Botany  and  Zoology  ;  also  referred  to  in  i 
last  report. 

^Vsr  engines,  planers,  lathes,  saws  and  other  iu:ichines $3,23 

Wm  carpenters  tools n 

Vorliteeksrotth's  tools 12 

Por  mSaeellsneoiis  tools 19 

$3,73 


• 


52  ANNUAL    REPORT. 

8.  A  paid  buunl  of  oxaiiiiiiers.  Following  the  cu.stom  of  our 
couritry  we  an.'  conferrijiir  degrees  iii)ori  the  strength  of  examina- 
tions li(dd  by  th«'  individual  teachers  in  the  several  departments  of 
instruction.  It  need-  Init  a  moment's  rnflf-ction  to  perceive  that 
such  an  arranirr-m<'nt  a<  thi-s  is  es>entiallv  al)surd.  The  time  must 
conn;  wh«*n  Am»^rican  univnsities  \\\\\  adnj)t  the  better  custom  of 
those  oi  older  and  w.*  iltliicr  countrie-,  and  separate  the  teaching 
and  examining  functions. 

*.'.  New  departments,  esi)»'cially  that  of  law,  to  be  opened  so  soon 
a»s  the  state  of  th»*  finances  will  warrant. 

10.  A  ladies'  [[all  or  ifoine.  i)nderabl3^  to  be  provided  by  pri- 
vate lil)eralitv. 

T/u:  rrrritK. 

Since  the  close  of  the  year  covered  by  this  report^' the  University 
has  entered  upou  the  eleventh  year  of  her  practical  existence.  She 
has  taken  her  place  among  the  collegr's  and  universities  of  the 
nortliwest,  (diall.'iiging  competition  and  patronage.  Considering 
the  newness  of  the  State.  th(»  long-continued  financial  depression  of 
the  country,  and  tlie  reijcated  visitatiojis  of  the  locust  plague  with- 
in our  borders,  it  must  be  acknowledged  I  hat  Minnesota  has  dealt  lib- 
erallv  with  the  Tniversitv  she  has  founded,  and  1  trust  that  the  results 
of  the  last  nine  years  work  will  show  themselves  in  the  future  prosper- 
ity and  renown  ot  the  State.  Xot  far  from  fifteen  hundred  young  peo- 
ple have  been  und»'r  your  care  and  instruction,  l^ut  for  the  exist- 
ence of  this  institution  and  the  free  gift  of  its  advantages,  the 
great  majority  of  these  youth  must  have  been  content  with  the 
bare  rudiuH'nts  of  leju'iiing.  ft  is  a  indole  thing  for  this  young 
commonwealth  that  it  has  tor  so  many  years  kei)t  open  the  doors 
of  its  highest  school  to  the  (  hildren  of  the  humblest  and  poorest  citi- 
zen. That  this  generous  p(dicy  has  been  most  gratcd'uUy  aj^preci- 
ated  I  am  abb'  to  testify.  The  condition  of  the  institution  is  on  the 
wliole  gratifying,  a  goodly  Jiumber  of  professorships  are  ably  filled, 
the  buildings  are  well  a(lapted  to  the  work  now  carried  on,  the 
m<*ans  and  facilities  of  instruction  are  creditable  to  an  institution 
of  so  short  a  historv,  the  numl»er  of  students  has  increased  in  a 
rapid  but  stead}'  })roi)ortion,  the  higher  (lasses  are  constantly  grow- 
ing in  numbers  and  culture,  while  the  qualifications  of  candidates 
for  admission  are  rising  and  l)roadening. 

With  the  present  income  and  equipment  the  University  can  con- 
tinue to  exist  and  to  carry  on  the  work  she  is  now^  doing. 

Hut  the  (pu'stion  instaiitly  arises.  Shall  the  University  of  a 
state  advancing  in  i)opulation,  wealth  and  culture,  remain  in 
a  stationary  conditioji,  or  shall  she  keep  pace  in  her  appointments 
with  the  general  progress  ?  Shoidd  anyone  desire  it  the  stationary 
condition  is  not  in  these  times  possible.  A  state  univei*sity  is  not 
exempt  from  the  rule  cd'  the  market.  If  the  advantages  she  offers 
are  inferior,  students  of  enterprise  will  al)andon  or  avoid  her.  If 
the  state  cannot  and  does  not  in  her  public  University  afford  ampler 


♦q^ 


The  first  schohustic  work  of  the  University  l>egan  Oct.  7,  18G7. 


■ 


UNIVERSITY   OF   MINNESOTA.  53 

and  better  instruction  thiui  private  means  can,  then  the  state  should 
quit  the  field.  The  State  Lniversity  must  be  stronger  and  greater 
and  more  beneficent  than  any  other  college  or  be  ridiculous.  If 
this  University,  therefore,  is  to  live  and  to  maintain  a  reputable 
competition  with  others  of  its  name  and  rank,  its  revenues  must  be 
immediately  and  largely  augmented. 

What  Burke  said  of  the  state,  ''  The  revenue  /s  the  state,''  might 
with  equal  truth  almost  be  said  of  a  'iniversity.  In  what  manner 
to  increase  the  annual  income,  whethc  •  by  the  sale  of  lands,  by  state 
appropriations,  by  increase  of  fees,  or  by  all  is  a  question  for  the 
Board  which  I  have  no  occasion  to  anticipate.  The  University 
needs  an  income  of  $50,000  a  year  for  the  remainder  of  the  decade, 
and  the  sure  prospect  of  a  large  and  steady  increase  thereafter,  if  the 
people  desire  and  are  resolved  to  have  a  university'  worthy  the  title. 
A  comparison  of  the  work  and  the  incomes  of  other  institutions 
will  render  this  apparent.  As  a  single  instance,  reference  may  be 
made  to  our  next  neighbor,  Wisconsin.  The  university  of  that 
state  has  <me  more  department — that  of  Law — and  a  few  more 
students  than  this  institution.  The  present  annual  income  fixed 
after  severe  legislative  scrutiny,  is,  in  round  numbers,  ^80,000.  Large 
additional  appropriations  have  been  made  for  buildings,  fiirniture 
and  apparatus.  The  circumstance  of  the  location  of  that  university 
at  the  state  capital,  in  close  proximity  to  the  great  libraries  of  the 
state  and  the  historical  society,  relieves  the  university  of  the  enor- 
mous cost  of  collecting  and  preserving  a  large  library.  Happily  our 
state  has  refrained  from  the  establishment  of  duplicate  libraries, 
so  that  doubtless  corresponding  provision  will  be  made  for  the 
library  which  must  here  be  collected. 

If  the  University  then  is  to  compete  honorably  with  her  neigh- 
bors, if  the  state  through  her  will  alford  to  her  youth  educational 
advantages  adequate  to  the  demands  of  the  times  and  her  own  honest 
pride,  her  income  must  be  at  once  increased  and  assured  for  the 
future. 

The  liberal  dealing  of  the  past  is  an  earnest  that  the  just  and  rear 
sonable  demands  and  representations  of  this  Board  will  be  honored 
bv  the  representatives  of  the  people.  It  is  my  conviction  that 
tnis  Board  have  at  all  times  been  over  modest  and  scrupulous  in 
their  requisitions  on  the  public  resources.  In  view  of  the  great  and 
precious  trust  held  by  you  for  the  present  and  the  coming  goneni- 
tions  of  scholars  in  our  State,  I  believe  vou  luav  with  confidence 
appeal  to  the  people  for  that  generous  and  permanent  revenue,  by 
which  alone  your  great  work  can  be  successfully  prosecuted. 

All  of  which  is  respectfully  submitted. 


Sliort  A(h/r('s.<  hi  Pre^id-  ni  Fohi'ill    }tp())i  ronfprrif>(/  the  Dejpres 
at  the  ''>fh  Annind  CoiHiHcnroHrnf,  .hoie  7,  1^77. 

Mr.  Pkesidkxt  : — At  this  hour  I  waive  my  privile<j:e  of  extended 
speech  and  only  ask  leave  to  say  one  word  about  tliese  candidates, 
and  OTie  otlier  w^ord  to  thetn. 

I  could  justly  commend  th(Mii  to  you  and  praise  tlieni  as  liavinff 
been  dili^^ent  in  study,  i)unctual  and  faithful  in  duty,  modest  and 
virtuous  in  life  and  conversation,  and  in  manv  otlier  wavs.  but  I 
will  only  mention  them  U)  you  now  as  conspicuous  for  lo3'alty  and 
pride  in  their  AIum  Mater,  and  as  haviniij^  exertcl  a  strong  and 
steady  inHuence  for  good  during  tlu'ir  residence  here.  In  saying  this 
I  am  sure  I  detract  nothing  from  the  liigh  merit  of  former  classes, 
and  1  wish  my  fMupliasis  to  lie  ui)()n  the  circumstance  that  it  is  this 
class  as  a  hodv  whose  influeiute  has  been  so  marked  and  salutarv. 

Several  things  ha\c  c(nis|>ired  to  occasion  this.  I'he  class  has 
been  happily  composed  of  persons  who  came  here  with  definite 
aims  and  resolutions  with  reirard  to  their  e<lucation  and  the  use  to 
whi(di  th'y  woul<l  put  it.  The  majority  of  them  had  had  or  have 
had  successful  expfu-ieiice  {i<.  teachers  and  were  able  from  the  out- 
set to  a]){)reciiite  the  relations  of  all  composing  the  academic  com- 
munity. Something  also  is  due  to  the  circumstance  of  numbers. 
Conii)ar«^l  with  all  (Mir  former  classes  this  (djiss  is  a  numerous 
one.  and  I  mention  with  great  regret  that  since  the  opening  of  the 
si)rin'4  term,  (nie  member,  Mr.  ITarvey  . I. ly  Smith,  disabled  by  severe 
illness,  has  beeii  forced  to  droj)  from  the  ranks.  Happily  we  have 
reason  to  hope  tor  the  restoration  of  his  liealth  and  his  graduation 
at  no  distant  dav. 

Uut  irrespective  of  numi)ers  or  other  circumstances  the  individu- 
als c(HU posing  this  body  of  candidates  would  at  any  time  have  dis- 
tinguished themselves  as  I  have  mentiimed.  I  si)eak  what  is  well 
known  and  aeknowle(lged  here,  that  this  (dass  have  at  all  times  stood 
solid  and  hrm  for  th^^  right  and  have  set  a  constant  and  conspicuous 
example  of  ord  -rlv  a.i  I  <)h  t.'ou  In  *t. 

I  taki'  [)lei>urein  giving  this  testimony  in  a  public  manner  in  the 
preseu;-  '  au  I  liiMring  of  the  rem  lining  bixly  of  undergraduates,  and 
I  will  use  tile  occasion  to  reinin<l  tlu-m  of  the  great  responsibility 
which  rests  upon  them  in  maintaining  the  good  name  and  fame  of 
the  University. 
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There  have  been  great  changes  in  college  administration  within 
the  past  generation.  The  abolition  or  amelioration  of  the  dormi- 
tory and  tutorial  system  have  extended  to  college  students  a  larger 
fiwdom  than  is  perhaps  enjoyed  by  any  other  class  of  persons. 
Although  held  to  strict  a<»count  for  attendance  upon  the  appoint- 
ed recitations  and  exercises,  and  stringently  required  to  perform 
certain  duties  they  are  necessarily  for  the  greater  part  of  their  time 
masters  of  themselves.  At  the  close  of  each  daily  college  session, 
the  student  body  dissolves  into  the  general  mass  of  resident  citi- 
zens. There  is  and  can  be  no  tutorial  visitation  nor  surveillance. 
With  the  obliteration  of  the  old  quasi-monastic  usages,  there  has 
come  a  corresponding  change  and  betterment  in  the  relations  of  the 
members  of  the  University.  The  broad  chasm  which  once  separa- 
ted lay  students  from  ecclesiastical  professors  has  perceptibly  nar- 
rowed, and  both  now  stand  on  common  ground  as  ioint  seekers 
after  truth  and  knowledge,  and  a  happy  day  will  it  be  when  the 
last  vestige  of  that  patronizing  distrust  and  grim  surliness,  which  of 
old  marked  the  intercourse  of  collegians  and  their  masters,  shall  be 
wiped  out. 

But  then,  it  must  be  remembered  the  responsil)ility  for  order  and 
progress  will  no  longer  rest  so  much  upon  college  instructors,  but  all 
the  more  upon  college  students,  and  upon  them  must  fall  no  small 
share  of  the  odium  justly  attaching  to  inferior  scholarship  and  dis- 
orderly behavior. 

More  especially  will  this  responsibility  fall  upon  the  experienced 
students  of  the  upper  classes  who  of  necessity  give  the  tone  and 
color  to  the  whole  contemporary  life  of  the  institution. 

Dr.  Arnold  of  Rugby,  once  said  to  the  m^^mbers  of  his  highest 
class,  "If  the  sixth  form  do  not  support  me  I  must  resign  this 
work.'' 

Many  a  college  faculty  have  felt  their  hands  stayed  up  by  the 
moral  support  of  a  senior  class  of  strong,  brave  young  christian 
men,  or  men  and  women. 

I  beUeve  the  example  of  the  class  now  about  to  leave  your  care 
will  endure,  and  will  have  set  a  wise  and  beniiicent  fashion  in  this 
University,  which  will  be. useful  and  precious  to  their  successors. 

And  now  one  word  to  the  candidates.  We  part  with  you  to-day 
not  merely  as  from  pupils,  but  as  from  fellow  laborers  and  co-part- 
ners in  a  noble  work.  We  remain  to  carry  forward  this  work.  You 
pass  to  other  duties  amid  other  scenes.  You  are  full  of  hope  and 
courage,  resolved  to  strike  sure  and  strong  for  the  right.  For  one 
I  would  not  too  readily  disturb  your  dreams  of  a  smooth  and  storm- 
less  voyage  to  that  haven  of  prosperity  where  you  would  be.  No, 
cherish  your  ideals,  cultivate  hope  and  cheerfuiuess,  resolve  to  ex- 
tort comfort  out  of  disaster.  '*  Rejoice  0  young  man  in  thy  youth, 
and  let  thy  heart  cheer  thee  in  the  days  of  thy  youth.*'  *  *  these 
as  well  as  the  words  which  next  follow  them,  and  which  have  often 
been  read  in  your  hearing,  are  the  words  of  wisdom  and  inspira- 
tion. 

Therefore  I  say  be  strong,  be  hopeful,  but  also  be  modest.     Re- 
member *'  there  is  a  hand  that  guides,"  and  which  will  often  best 
your  plans  by  utterly  thwarting  them.     Go  then  as  to  a  post  of 


dutv.  r-rr.^ir:r>-r!n2  t?.  •.:  I  rv  -Liniin--?  c.r.'i  ^^iiotin^  th»r  lowliest 
toil  ^nd  "r.^*  :<:!::.:  ;*.r.r--  'n  i  :*:"w  :?.LLr-  >  v.>:r  >ir^t  rltle  to  the 
royal  fiT'-'f'i:. 

I  h>iv»:  -r*:.'.  •'•::. -'A :.'-.'-  *:.>  r.-r-.. ::.   i-rvi;.-.   ^'r.ih  I  ••■nini-iii  to 
your  r'-r:-;*:o:..     Or.  ;:.-    •:."  L ii.i   ^r:   ii.t-r.   ■  r.  :hr   'th-r  :i  p'.'>w. 
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PROFESSOR  LACY'S  REPORT. 


Wm,   W.  Folwell,  President  of  the  Unirersifij  of  Minnesof^i  : 

Sir  :— I  respectfully  beg  leave  to  submit  the  following  report  of 
the  College  of  Agriculture,  for  the  year  ending  Oct.  31,  1877. 

INSTRUCTION. 


Two  students  have  received  direct  instruction  in  agriculture  dur- 
ing the  past  year.  One  pursued  the  subject  of  ^^  How  Crops  Grow," 
"  How  Crops  Feed "  and  "'  Farm  Drainage/'  during  the  2d  and  3d 
terms.  1876-7.  And  one  student  at  the  beginning  of  the  present 
school  year  began  the  su]>ject  of  "'How  Crops  Grow/'  but  has  since 
withdrawn  from  the  University. 

Another  year's  observation  has  only  confirmed  what  was  written 
in  last  report  concerning  the  demand  for  direct  instruction  in  agri- 
culture. Meanwhile  some  efforts  have  been  put  forth  to  meiusure 
and  encourage  this  demand.  In  the  month  of  July^  1877,  500  small 
posters  were  sent  to  as  many  different  post-mast ei*s,  railway  agents 
and  newspapers  in  this  State,  with  the  request  to  post  in  a  conspic- 
uous place.  These  mentioned  with  special  prominence  *'  two  special 
courses  for  the  years  1877-8,  open  to  all  without  preliminary  exam- 
ination.'^  How  many  of  these  posters  ever  reached  the  walls  for 
which  they  were  intended  is,  of  course,  unknown.  This  much  only 
is  known — They  evoked  not  one  single  answer  or  inquiry. 

Note. — Later,  500  postal  cards,  cisking  for  the  names  and  ad- 
dresses of  any  young  men  who  might  wish  to  pursue  studies  in 
apiculture  were  sent  to  farmers  of  American  birth  and  to  editors 
oi  newspapers  at  over  300  different  postotfices.  To  tliese  a  few  di- 
rect answers  have  been  received.  To  tlie  addresses  received  circu- 
lars of  information  have  been  sent  together  with  a  postal  card,  call- 
ing particular  attention  to  the  special  courses  above  mentioned  and 
statmg  that  if  desired  special  classes  would  be  formed  in  horticulture, 
arboriculture,  practical  agriculture,  farm  drainage,  farm  accounts  or 
other  similar  subjects  ;  and  in  case  classes  were  not  formed  in  these 
sabjects,  persons  could  pursue  them  on  their  own  account  and  re- 
eeive  all  the  assistance  which  the  apparatus  and  teachers  of  the 
iDfltitaiion  could  afford. 
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This  will  result  in  the  spread  of  information  relating  to  the  Ag- 
ricultural <V)lleee,  if  nothino:  more,  which,  aceordins:  to  the  Hon. 
L.  B.  Hodjres,  is  much  needed.  He  >;.ys  :  "  It  is  a  lamentable  fact 
that  thousands  of  farmei-s  and  farmers'  sons  in  Minnesota  do  not 
know  that  there  is  an  a^rricultural  department  to  the  State  Univer- 
sity— men  too  who  would  make  orreat  ettort  to  give  their  sons  the 
advantaf^cs  vou  otter,  were  tliev  onlv  aware  of  what  is  taken  for 
granted  tluit  every  one  knows."  Some  of  the  cards  sent  to  editors 
were  ])rinted  and  have  led  to  a  tew  iuijuiries.  With  the  permission 
of  your  ]^»oard.  tliis  method  of  advertisinor  will  he  continued  in  the 
future. 

LIHRAKY. 

Several  imjxu'tant  and  valuable  works  on  agricultural  su])jects 
have  been  added.  The  "  Farmers*  Union."  "  Prairie  Farmer," 
*'Scientitic  Fanner."  "  (Tardener's  Monthly  and  Horticulturist," 
and  '*  American  xVgriculturist,'  have  been  regularly  received  in  the 
Heading  Room. 

MUSEUM. 

A  case  has  been  constructed  in  the  room  to  be  occupied  by  the 
Museums  of  Agriculture  and  Technology  in  the  Agncultural  build- 
ing, and  the  ol)jects  thus  tar  stored  in  a  btusement  room  in  the  main 
building,  will  shortly  be  removed  to  this  case.  The  College  of 
Agriculture  now  j)Ossesses  what  is  undoubtedly  the  best  collection 
of  grasses,  cereals  and  seeds,  to  be  found  in  this  State:  numerous 
additions  havins:  been  made  from  the  Kxperimental  Farm,  the  past 
season. 

0R(  HARD  AN'I)  FRUJT  GARDEN. 

Nothing  nee<ling  m<mtion  has  here  occurred  or  been  done. 

Nl'KSERY. 

The  Lanhes  lieretofore  growing  south  of  University  Avenue  near 
the  barn,  were  transjdanted  to  the  sandy  knoll  Jiorth  of  the  Ave- 
nue, with  a  loss  of  all  except  about  7")  out  of  1^2<'.  The  loss  was 
undoubtedly  due  hotli  to  tlie  conditions  of  growth  and  to  taulty 
method  in  transj)laii^ing.  Tliey  grew  on  sandy  soil,  aiid  when  dug, 
the  roots  were  found  to  be  short  an«l  the  rootlets  tew.  They  were 
rejdauted  in  s(ul  of  tiie  same  kind,  where  the  nourishment  supplied 
by  a  limited  quantity  could  not  be  huge.  The  trees  were  dug  as 
soon  as  the  frost  liberated  their  roots,  and  placed  in  a  cold  cellar, 
but  even  here  the  liuds  burst  and  the  leaves  started  before  they  were 
set  in  the  nursery.  More  than  half  the  branches  were  cut  away. 
More  could  not  be  taken  without  serious  injury  to  the  forms  of  the 
trees,  l^ut  the  roots  could  not  obtain  sutlicient  nourishment  and 
moisture  to  continue  the  growth  already  started,  and  the  trees  per- 
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ished.  ELnis  that  were  dug  at  the  same  time,  and  heeled  in  until 
the  leaves  had  opened,  then  set  in  a  very  sandy  soil,  continued  to 
grow  until  midsummer,  when  the  drouth  caused  the  leaves  to  dry 
and  fall.  Later,  when  the  rains  came,  these  trees  revived  and  leafed 
out  again. 

VEGETABLE  GARDEN. 

Experiments  with  diiferent  varieties  of  garden  vegetables  have 
been  continued  on  the  same  plan,  in  about  the  same  number,  and 
with  the  same  objects  in  view  as  in  1876.  The  more  important 
results  are  detailed  in  the  following  pages. 

DWARF   BEANS. 

Varieties  planted, — Early  Six  Weeks^  Black  Wax,  White  Wax, 
Early  Mohawk,  Golden  Wax,  Early  China,  Early  Valentine,  Early 
Refugee,  Newington  Wonder.  (Busch,  Hollists  and  Carter.) 

Concord  Bush,  Early  Fegee,  r)un  Cranberry,  Yellow  Eye,  White 
Pea,  (Gregory.)  Early  Round  Yellow  Six  Weeks,  (Bliss  &  Sons.) 
Early  Rachel,  (State  Experimental  Farm.) 

The  Black  Wax,  White  Wax  and  Golden  Wax  far  surpassed 
all  others  in  table  quality.  These  three  were  about  equal  in  this 
respect,  equal  also  in  earlinoss  and  a,s  early  as  any  other  variety 
kied.  In  other  respects  they  were  different.  The  Black  Wax  had  a 
long  season,  but  the  pods,  though  numerous,  were  small  and  short. 
The  season  of  the  Golden  Wax  was  shorter  but  the  pods  much 
la^er  and  more  numerous  than  those  of  Black  or  White  Wax. 

The  Early  Rachel  wius  equally  early  and  much  more  prolific,  but 
wanting  in  length  of  season  and  table  quality. 

Early  Refugee  wjis  latest  of  all  and  very  prolific,  being  at  least 
two  weeks  later  than  those  above  mentioned. 

Note. — The  names  in  parentheses  are  those  of  the  growers  of  the 
seeds  or  of  the  parties  ironi  whom  the  seeds  were  procured. 

POLE   BEANS. 

0 

Varieties  planted. — London  Horticultural,  Concord,  Boston  Mar- 
ket, Pole  Cranberry,  Rhode  Island  Butter,  Giant  Wax,  Marblehead 
Champion,  Painted  Lady,  White  Pole  Cranberry,  Yard  Long,  Mot- 
tled Cranberry,  Australian  Runner,  Lamberson's  White,  Kentucky 
Wonder,  (Gregory).  Ca^e  Knife,  Sieva,  Lima,  Scarlet  Runner, 
fBosch.  Hollister  &  Carter.)  Dreer's  Improved  Lima.  Indian  (.'hief, 
(Bliss  &  Sons.)  Southern  Prolific,  (U.  S.  Departiuent  of  Agricul- 
ture.) 

The  difference  in  sea*s(m  and  productiveness  between  Lima  and 
0reer^8  Improved  Lima  was  not  very  marked.  Such  difference  as 
there  was,  however,  was  in  favor  of  Dreer's  Improved  Lima. 

The  Soathem  Prolific  was  indeed  very  ])rolific  in  blossoms  and 
finally  in  pods,  but  these  set  so  late  that  only  the  exceptionally  late 
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season  permitted  us  to  see  that  the  pods  were  ver}'  long  and  very 
tender,  turning  yellow  wlien  fit  for  use.  A  sn^ip  l)ean.  The  vine 
was  \ery  vigorous. 

TA I  LI  FLOWER. 

y^arif'tic^  P/a/ifnl — Earliest  Dwarf  Krfurt.  Earlv  Paris.  Carter's 
Dwarf,  Veitch's  Autumn  (xiant  (Bnsch.  llollister  and  <?arter.) 
Italian  Karly  Giant  (Gregory.) 

Planted  on  soil  which  proved  to  lie  very  ill-suited.  The  season 
was  eqiudly  unfavoralde.  Under  these  circumstances.  Earliest 
Dwarf  Erfurt  was  the  cmly  variety  that  funned  heads,  and  these 
were  fevv  and  poor. 

EARLY    TAKIiAGES. 

Vftrif'fics  l*1((ntrfl — Little  Pixie,  Early  York.  Early  Jersey  Wake- 
field, Early  VVinnigstadt,  Early  Drumhead  (l:5usch,  HoUister  and 
Carter,)  VV heeler's  Imperial,  Early  Plood  IJed  (James  Viek),  Sugar 
Loaf,  Early  Ulni  Savoy  (Gregory.) 

Above  remarks  concerniiig  soil  and  s«^ason  apjdy  equally  to  these 
cabbages.  Of  the  early  ones.  Early  Jersey  VVakefield  and  Early 
Winningstadt  gave  the  largest  number  of  fair  sized  heads.  Early 
Ulm  Savoy  gave  a  fair  number  of  small  but  solid  hf^ads.  Of  the 
Early  Hlood  Ke(l,  but  few  plants  were  lost  from  any  cause,  and 
nearh'  every  one  produced  a  head  small,  but  solid. 

J. ATE    ('Ain'.A(;ES. 

Va  riff  its  I*/(fHf('(/ — Premium  Flat  Dutch.  Fottler's  Improved 
Brunswick,  I'ilderkraut,  l>;n-ge  Late  Drumhead,  Marblehead  Mam- 
moth (liusch,  Hollister  and  Carter)  Bacalan  Late,  Large  Late  Flat 
Dutch.     (U.  S.  Dept.  Agr.) 

The  same  remarks  apply  concerning  season  and  soil.  The  head- 
ing qualities  may  be  stated  as  follows: 

Premium  Flat  Dutcli,  1^>  j)]ants  |)roduced  one  hejid. 

I^'ottler's  Improved  lirunswick.  -'^'2  plants  lu'odaeed  one  head. 

Filderkraut,  2t*  plants  pi-oduced  one  head. 

Large  Late  Drumhea^l.  4  i)lants  j)roduced  one  head. 

Marbhdiead  ALimmoth.  8  plants  pro<luced  onehead. 

Haccalan  Late,  '2(i  plants  ])roduced  one  head. 

Large  Late  I'lat  Dutch,  6  plants  produced  one  head. 

SWEET    (OKN. 

t 

The  following  notes  may  be  of  some  value: 

Earlv  Narragansett.  Planted  May  10;  tit  for  use  August  8;  ears 
of  medium  size  but  verv  short. 

Early  Minnesota.  Planted  May  1(5:  tit  for  use  August  8;  ears 
small  and  short. 
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Very  Early  Dwjuf.  Planted  May  16;  fit  for  use  August  13;  ears 
small  and  short. 

Early  Selected  Sweet.  Planted  May  16;  fit  for  use  August  10; 
ears  large  but  very  short. 

Crosby's  Early.  Planted  May  17:  fit  for  use  August  11;  ears 
lar^e  but  short. 

Moore's  Earl}^  Concord.  Planted  May  16;  fit  for  use  August  18; 
ears  large  but  short. 

Scott  s  No.  1.  Planted  May  17;  fit  for  use  August  14;  ears  large 
and  long. 

Marblehead  Mammoth.  Planted  May  17;  fit  for  use  August  20; 
ears  very  large  and  very  long. 

RusselFs  Prolific.  Planted  May  17;  fit  for  use  August  10;  ears 
small  and  very  short. 

Extra  Early  Maine.  Planted  May  17;  fit  for  use  August  9;  ears 
small  and  short. 

Pratt's  Early.  Planted  May  17;  fit  for  use  August  3;  ears  small 
and  short. 

CARROTS. 

Varieties  planted. — Early  Hom,(Busch,  Hollister&  Carter.)  Dan- 
Ter's,  Improved  Long  Orange,  Long  Orange,  Large  Altringhara, 
(Gregory!)  James'  Intermediate,  Half  Long  Carentan,  (U.  S.  Dept. 
Agr.) 

Soil,  sandy  loam  with  nearly  pure  sand  at  a  depth  of  eight  to  ten 
inches.  The  yield  per  acre  in  bushels  of  60  lbs.  each,  was  as  fol- 
lows: 

Early  Horn 124.7  bushels. 

Danvers 146      bushels. 

Improved  Long  Orange 50 . 9  bushels. 

Long  Orange 52.2  bushels. 

Large  Altringham 90.6  bushels. 

James'  Intermediate 65.5  bushels. 

Half  Long  Carentam 35 . 9  bushels. 

The  superior  yield  of  Danver's  and  Early  Horn  is  partly  accounted 
for  by  the  fact  that  they  are  varieties  with  short,  thick  roots. 

PARSNEPS. 

Varieties  planted.  —  Hollow  Crowned,  Student,  Long  Sugar, 
(Busch,  Hollister  &  Carter.)  Round  Early  or  Turnip,  Maltese,  ((jre- 
gory.)    LaVaque's,  Fine  Sugar,  (U.  S.  Dept.  Agr.) 

Soil  same  as  for  carrots  above.  A  violent  wind  coming  soon  after 
the  plants  appeared,  carried  away  the  soil  from  around  the  stems 
and  twisted  the  latter  so  badly  that  but  few  plants  survived.  Of 
these  the  Round  Early  or  Turnip  gave  about  the  best  roots,  while 
the  Maltese  did  nearly  as  well.  The  remainder  were  quite  inferior 
to  these. 
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WINTER   SQUASUEtS. 

Varicti(i>  planfcd. — (.'ocoaiiut.  Vegetable  Marrow,  (Gregory.) 
Winter  Crookneek.  lliiljbard,  MarMehead.  Hiitiiiaii.  American  Tur- 
ban, Boston  Marrow.  (Buscli,  Hollister  ^  i.'arter.) 

The  Coeoanut  was  verv  small  aii<l  ui'  intV^rior  table  Quality. 
Vegetable  Marrow  was  verv  ijit'erior  in  quality.  Hubbard.  Marble- 
head  and  J^utman  may  be  compareil  together.  All  were  severely 
set  back  by  the<lrouth.  The  Hubbard  produced  the  largest  size  and 
greatest  iiumber.of  ripe  squashes.  The  Butnum  stood  next  in  size 
and  number  of  ripe  squashes  prodiur-d  and  had  mcu'e  green  ones 
remaining  tlian  either  <)t'  the  uthu's.  The  Marblehead  produced 
the  fewest  ripe  squashes,  and  those  of  smaller  size. 

GARDEN    PEAS. 


Nanio  of  Variety. 


I'laiitiiij: 

tl»  111. si 
I'lrkillL; 


Yield. 


Tal)l«' 
(^la!ity 


I'iekinj: 
Season. 


Size 
of  Vine. 


Days. 


Early  f  :ira«'tai'iis 

Keiiiisli  liivicia 

William  1 

lMiila«lel|tliia   Extra   I'.aiiy 

Extra  l.aih   Winship.  . .  .* 

Dexlcr 

Alpha  

Niil tiriLi's  No.  1 

Earl\    Kent 

Carter's  l"ir->l  (  mp 

Tom  Tliiimli 

MiLeaiTs  liili  le  Ct-m 

MeL.'an'«  I'.liie  i'eh-r 

Carter's  Kxira  i:ariy  i'lcm.  (iem 

MeEean's   Ai|\  aiierr 

I>\varr  Waterloo  Marrow 

EuL'eliie 

Laxtoii's  I'Kililie  liaily  Eoii^l'od 
I'riiieess  Koyal 

Napoleon 

Vol  ksllire   llrid 

Mel^can's  l*iei!ii<r 

Cliampion  ot   i'.nL:laii«I 

VellelTs  reilceiion 

Dwart  I'.lne  imperial 

Carter's  Snrpiise 

Laru'e  (h'im 

Otne-a 

Lax  I  oil's  Super!  at  is  e 

lilaek  iCved   .Marrowlat 

Our  i:xlra  Early 

Extra  liarly  Dan  U'iloiirke 

Drew's  Dwarf 

MeEean's  I5('st  ul  All 

Fill  Jiaskel 


i;k 

•a 

r.K 

74 
7^> 
f'f< 
ilti 
r,r> 
♦;.'» 
71 
s4 

h-t 

S4 
S4 
m4 
S4 

Ki; 
s<; 
ss 
S4 
sr, 

.s2 

•;') 

74 
SI 

H4 


Fair. 

i  !n(id. 

I'oor. 

F.iir. 

\ Crv  jxHii. 

I'air. 

\  er\  poor, 

F::ir. 

(  Otnd. 
\'er>   ^.MuhI, 

(  iood. 

I'oor. 

(  iood. 

I'oor. 
J'oor. 
( lo(>d. 
(iood. 
1  air. 

\'eiy  !.^oo«l, 
{( iood. 
( iood. 

I'aii. 
( iood. 
\'ery  i;ood. 
( iood. 


Verv 
Very 
I 'air. 
iV<*ry 
Fair. 
Fair. 
Fair. 
I'oor. 
Extra 


;,'ood, 
,uoo«i, 

L^(M»d, 


Very  <4ood. 
(iood. 
lair. 
( iood. 
!^xt  ra. 
\  erv  Liood. 
I'air.  ■ 
I-At  ra. 
I- air. 
I'air. 
I' air. 
I'oor. 
( iood. 
( iood. 
Extra. 
( iood. 
\'er\  j^ood, 
( iood. 
(Iood. 
(iood. 
(iood. 
(Extra, 
(iood. 
Very  i:o(»d. 
\  ery  ^ood. 
\  ery  ;.c<>od. 
( iood. 
( iood. 
(iood. 
I'oor. 
( iood. 
Fair. 

I(io0(i. 

J' air. 
F'air. 


Short. 

Medium. 

Short. 

Sliori. 

Slutrt. 

M»Mliuni. 

^Medium. 

EOIIL'. 

Metiiiini. 

.Medium. 

Mediniii. 

Medium. 

Font:. 

Meciinin. 

Eonu. 

Eon^. 
Eon;:. 

.Meiliiim. 
I  Lon^^ 
Loii;:. 
Eon^'. 
|Lon^'. 
Lonj^'. 
Eon^'. 
M<'diiini. 
Mejjium. 
.M<-dinm. 
MtMliiim. 
Me<liuni. 
Medium. 
Sliort. 
Medium. 
Medium. 
jMedium. 
M(Mliiim. 


•20      inch's 
.•■.(►-3C     *• 

IS 

[18  ** 

'JO 
40 

.sr,-4(.) 

12- is 
12-15 

3(; 

12 

1.V18 

18-20 

|;:r. 

40 

14^) 
24-30 


*» 

(• 

•( 

<i 
tt 
it 
H 
t< 
(« 
tt 
<( 


40-48  inch's 

24-30 

24 

24 


it 
t( 
t( 
«< 


4(M8 
1 40-48 
is- 20 
:i(? 

1 12 

124 


it 
It 
(« 
>( 
«< 
*i 


These  varied ies  oH  peas  were  planted  the  same  day  and  treated 
alike  in  ev(U'y  respect.  The  q utilities  stated  hi  the  table  will  enable 
any  one  to  choose  good  varieties.     The  soil  was  sandy  loam  in  fair  > 


^%  ,#  • « 
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-    •    ■    .  ■         -.         » 

UNIVERSITY  OF  MIKNESOTA.  63 

FARM   EXPERIMENTS. 

These  have  been  conducted  on  the  same  plan  as  heretofore > with 
the  greatest  care  and  attention  to  detail.  Some  of  the  results  are 
very  interesting  and  oifer  practical  suggestions,  if  not  specific  lessons. 

FIELD  CORN. 

Several  varieties  of  Dent  corn  were  planted,  concerning  which 
nothing  new  was  developed. 

Canada  Early  Yellow  F'lint  was  the  first  variety  to  mature,  ripen- 
ing so  much  earlier  than  all  others  that  it  seems  as  if  it  could  not 
fau  in  the  shortest  season.  The  ears  are  small  (8  rowed)  and  of  me- 
dium length,  but  the  stalks  are  also  small  and  the  hills  may  stand 
closer  together  than  with  the  larger  varieties. 

Compton's  Early  Field  was  planted  for  the  first  time.  It  was 
planted  on  soil  which  the  drouth  afi'ected  seriously.  It  did  no  bet- 
ter than  any  other  variety  would  have  done  under  the  same  circum- 
stances. 

One  of  those  facts  more  curious,  perhaps,  than  important,  was 
observed  in  connection  with  the  field  corn  this  year.  The  Canada 
Early  Yellow  Flint  is  a  well  established  variety  with  eight  rows  of 
kernels  to  each  ear.  But  in  the  crop  of  1876  one  ear  wtis  found 
-with  12  rows  of  kernels.  This  was  saved  and  pbuited,  but  not  one 
single  kernel  grew,  although  the  eight  rowed  corn  from  the  same 
crop,  planted  close  by,  showed  no  failure  at  all. 

TURNIPS   FOR   STOCK. 

Planted  on  sandy  soil  in  poor  condition.  The  varieties  were  all 
obtained  from  Wra.  Rennie,  Toronto,  Ca.  The  following  figures 
show  the  yield  per  acre  (in  bushels  of  60  lbs.)  of  each  variety  : 

Carter's  Imperial  Purple  Top  Swede 444.G  Bushels. 

Lang's  Improved  Purple  Top  Swede r»'J7.G 

Bennie's  Prize  Purple  Top  Swede :t2:3.1 

Skirvinff's  Improved  Purple  Top  Swede 294..'i 

Green  Top  Swede 284.:^> 

Yellow  Aberdeen  Green  Top 37.5 

Yellow  Aberdeen  Purple  Top 44.7 

Gieen  Globe 106.1 

N  orfolk  Globe 111.:^ 

Red  Globe 1V2.6 

Gxeystone 116.0 


it 


4( 
t< 


TWENTY-THREE  VARIETIES   OF   POTATOES. 

Planted  on  sandy  soil  in  poor  condition  May  8th.  This  late 
planting  was  caused  by  the  fact  that  many  of  the  varieties  were 
shipped  from  the  East  after  danger  of  freezing  luul  passed.  The 
seed  was  cut  to  a  single  eye  and  dropped  in  a  furrow  made  by  the 
plow,  at  intervals  of  ten  to  12  inches  one  eye  in  a  place.     The  seed 
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was  then  piu'tiiilly  covered  with  the  plow  and  the  fertilizer  dropped 
on  this  covering.  The  covering  was  then  completed.  All  varieties 
received  the  same  kind  and  quantity  of  fertilizer.  The  low  yield 
per  acre  is  I'xplained  by  the  conditions  of  the  soil,  the  late  planting 
and  tlie  miu-iial  drouth. 


Niuu^  of  Varietv. 


Peerless 

Shaker  Fancy 

Eureka 

Late  Kose 

Little  <iiaiit 

Kxcelsior 

iHinmore'H  Seedlinjx-  ■ 
Calcutta  Seedling'  . .  . 

I  'araj^on 

Fluke. ....... 

Burbank's  Secillinir.  . 

Cayu^M  ( "hi»'f 

Victor 

lirowuell's  Beauty. . . . 

SnowHake 

Kxtra  Karlv  Vemiout. 

Ruby *. 

Improved  1 N' iK'hblow . 

Superior 

Centennial 

Earlv  Hose 

Alplia 

Early  Ohio 


1 

1 

Seed  per 

Yield  per 

Yield  per 

acre. 

i 
1 

acre. 

acre. 

Bushels. 

Large  Hush. 

Small  Bush. 

S.7 

84.4 

8.7 

8.4 

48.9        ' 

5.6 

S.O 

77.6 

10.2 

7.0 

70.1 

9.4 

09.2 

8.0 

7.2 

4S.O 

16.0 

7.0 

99.:^ 

12.2 

fi .  9 

92.2 

8.7 

().f> 

45.4 

18.2 

7.4 

67.6 

7.9 

7.4 

sO.o 

15.4 

(>.n 

r>o.o 

9.6 

s.o 

91.:^ 

1:L4 

!        0.8 

6.5.7 

4.2 

t;.:^) 

67.0 

20.7 

f) .  ."> 

70.4 

14.8 

o .  3 

65.4 

10.9 

r» .  A 

9.8 

4.9 

:).o 

9.2 

2.8 

o .  'i] 

28. ;{ 

8.5 

'        0.3 

;^6.0 

17.8 

T) .  I) 

24.0 

12.0 

55.9 

18.8 

VARIETIES    OF    WHEAT. 


The  following  eight  varieties  were  sown  April  30th,  on  sandy 
loam,  in  very  poor  condition.  The  plats  were  549  feet  long  and 
20  feet  wide,  and  contained  a  little  more  than  one-quarter  acre. 
The  seed  was  sown  witli  a  seeder,  and  it  was  intended  to  sow  equal 
quantities,  but  some  kinds  having  smaller  kernels  than  others  ran 
through  faster.  Hence  the  difference  in  the  quantities  sown.  There 
was  no  appreciahle  difference  in  the  time  of  ripening.  The  seed  of 
all  except  the  last  variety  was  grown  on  the  State  Experimental 
Faun  in  1S76.  The  Touzelle  was  received  from  the  TJ.  S.  Depaii- 
ment  of  Agriculture.  The  following  table  shows  the  seed  sown 
and  the  yield  of  grain  and  straw  per  acre: 
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Golden  Globe 

Fife  (seed  fiom  Canada,  1876) 

Dominion 

Mediterranean 

Rio  Grande 

Fife  (Minnesota  seed) 

White  Fife 

Touzelle 


Seed 
per  acre. 


Lbs. 

95 

87 
87 
87 
87 
87 
103 
77 


Grain 
per  acre, 


Bushels. 

11.7 
12.9 

9.9 
11.2 
12.7 
13.5 
11.4 

3.2 


Straw 
per  acre. 


Lbs. 

1,440 
908 
1,123 
l,2a5 
1,349 
1,436 
1,277 
1,059 


The  following  varieties  were  also  sown  but  not  in  quantities  to 
permit  of  accurate  measurement.  The  Egyptian  is  a  variety  with 
a  somewhat  branching  head.  The  grain  was  of  fine  appearance,  but- 
thevield  apparently  quite  low. 

The  Amotka  is  a  variety  with  a  square  head  and  very  long 
beards.  The  yield  was  not  large  and  the  grain  was  prononncea 
too  hard  for  flouring  purposes. 

The  Oran  gave  a  very  small  quantity  of  poor  shrunken  grain. 
Two  previous  trials  witn  this  variety  gave  similar  results. 

The  Lost  Nation  apparently  gave  a  larger  yield  than  any  other 
▼ariety  sown. 

China  Spring,  Canada  Club  and  Golden  Drop  showed  nothing 
lequiring  particular  mention. 

VARIETIES   OF   OATS. 

The  following  varieties  of  oats  were  sown  on  similar  soil,  and  in 
the  same  manner  as  the  varieties  of  wheat  in  the  above  table,  with 
the  results  stated  in  the  table: 


ffiJTOr  White  Queen 
White  Schonen. . . . 

Gttadian 

Bnnuwick 

Waterloo 

^ck  Norway 

ftoliBteir 

Kzeeldor 

^^eseHoIlefls 

Wlrite  Dutch. 


Seed 

Grain 

Straw 

per  acre. 

per  acre . 

per  acre. 

Lbs. 

BiUiJiels. 

Lbs. 

79 

23.5 

i,oa3 

86 

29.6 

1,246 

99 

X^A 

1,190 

8:? 

29.6 

1,408 

99 

24.1 

1,194 

71 

32.5 

1.408 

79 

32.5 

i,:^o 

91 

25.4 

1,142 

64 

11.1 

1,051 

117 

26.9 

1,111 

ett  AMNUAt  BEPORT. 

The  seed  of  Probsteir  and  Chinese  Hullesa  were  obtained  froni 
B.  K.  Blisa  &  Sons;  The  \¥hite  Dutch  from  U.  S.  Department  of 
Agriculture,   the  seed  of  the  other  varieties  was  grown  on  the 

State  Experimeiitiil  farm  in  1876. 

FERTILIZERS   OS    WHEAT. 

Fertilizers  were  tested  on  wheat  with  data  and  result:)  as  given 
in  the  following  table.  The  soil  w;ls  tiiiiiiliir  to  that  described 
above  for  wheat,  and  the  manner  of  sowing  the  wheat  the  same. 
The  fertilizers  were  then  sown  broadcast  by  the  hand  and  mixed 
with  the  soil  by  a  double  stroke  of  the  harrow.  The  difl'erence 
shown  by  the  tifjures  could  be  seen  in  the  plats  any  time  after 
heading  out,  and  bundles  were  shown  at  the  State  l-'air  showing 
tlie  same  dillercnce  very  distinctly,  save  that  the  guano  appeared 
nearly  as  good  iis  the  Stuckbridge  manniv: 


-. 

't- 
is. 

i 

it 

iiiiii 

Hiw. 

Llw. 

Bi«. 

Lbt. 

SSSSm:,,.,,,™,,,,™, 

!'m' 

"l 

*l»7 
■1,012 

as"'"" 

Gjiisum...      

i;4 
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tioT 

FERTIUZEKS   ON    POTATOES. 


Fertilizers  were  tested  on  potatoes  with  data  and  results  as 
pivon  ill  the  i'nilowing  table.  For  description  of  soil,  manner  of 
planting,  manniT  of  applying  fertilizer,  and  causes  of  low  yield 
per  acre,  sec  "Varii'ties  of  I'otatiies"  on  a  preceding  page. 


Niimc  ot  FiTtili^T. 

1^ 

Rpctinprl  rnnivian  «u!ino.... 
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FARM  CROPS. 

Eighty-six  bushels  of  oats  were  harvested.  The  hay  crop  is  es- 
timated at  45  tons,  about  20  of  which  have  been  sold  (Dee.  1,) 
mostly  in  the  stack  at  $1  per  ton.  The  season  so  tavored  the  mak- 
iRg  that  it  was  put  up  in  perfect  condition  and  the  care  taken  in 
stacking  has  prevented  subsequent  injury.  From  the  farm  experi- 
ments were  obtained  in  addition  to  above  30  bushels  of  wheat,  40 
bushels  of  oats,  150  bushels  of  corn  (ears),  and  75  bushels  of  po- 
tatoes. 

IMPROVEMENTS. 

Fifty-two  elms  have  been  set  on  either  side  of  the  University 
Avenue,  where  they  were  set  and  failed  to  grow  two  years  since. 
Every  reasonable  precaution  was  this  time  taken  to  insure  their  life 
and  growth.     The  method  may  be  a  guide  to  others  under  similar 
circumstances,  and  is  therefore  worthy  of  description.     It  wjis  nec- 
essary to  get  rid  of  excessive  moisture  and  to  secure  a  suitable  soil, 
the  natural  one  being  a  stiff  peat  saturated  with  water,  unlit  to 
sustain  the  growth  of  anything  but  ferns  and  wild  grasses.     An 
elevated  site  was  secured  for  each  tree  by  digging  a  ditch  12  to  18 
inches  deep  and  24  to  30  inches  wide,  around  a  circular  plat  ten 
feet  in  diameter,  throwing  the  sods  and  dirt  upon  this  phit,  raising 
it  high  at  the  margin  and  leaving  a  deep  depression  in  the  center. 
In  setting  the  trees  a  small  loiid  of  sandy  loam  was  hauled  for  each 
tree.    A  portion  of  this  was  placed  in  the  depression  mentioned 
above,  as  a  sort  of  bed.     On  this  the  tree  wi^^  set  and  the  remaining 
soil  was  placed  and  packed  about  the  roots.     The  trees  were  then 
thoroughly  mulched  with  old  hay  the  entire  elevation  being  nearly 
covered  to  a  depth  of  four  or  five  inches.     This  mulch  preserved 
the  moisture  so  perfectly  that  moist  soil  could  easily  be  reached 
■with  the  toe  of  the  boot  when  other  trees  were  dying  for  want  of 
water.    After  mulching,  to  prevent  loosening  of  the  roots  by  sway- 
ing of  the  tops  in  the  wind,  the  trees  were  supported  by  driving 
stakes  in  the  ground  about  two  feet  from  the  tree  but  inclining  so 
that  the  top  of  the  stake  crossed  the  trunk  of  the  tree  four  or  five 
feet  jfrom  the  ground  where  the  one  was  tied  to  the  other.     The 
twes  themselves  were  obtained  not  from  the  forest,  but  from  the 
nnrserjr,  where  they  were  said  to  have  been  transplanted  three  times, 
by  which  the  growth  of  roots  had  been  kept  close  to  the  foot  of  the 
trunk  where  they  could  be  easily  retained  with  the  tree,  furnishing 
it  with  organs  of  support  from  the  first.     None  were  more  than 
one  and  a  naif  inches  in  diameter.     In  pruning,  the  tree  was  not 
cnt  off  below  the  branches,  but  the  latter  were  all  cut  back  severely 
»d  a  portion  cut  out  entirely.     The  result  of  this  pruning  was, 
not  a  bean  pole,  but  a  tree  as  soon  jis  growth  commenced. 

The  success  of  this  method  must  be  its  test,  and  it  only  remains 
to  say  that  not  more  than  five  of  these  trees  failed  to  live,  and  make  a 
gvowih  of  four  to  ten  inches.  Forty  four  European  Larches  were 
wt alternating  with  these  elms,  but  owing  to  conditions  already  stated 
only  three  or  four  survived. 
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A  shed,  the  parts  of  whieli  were  removed  from  the  University 
Campus  some  two  3'ecirs  ago,  hius  been  put  together,  and  is  now 
used  for  the  protection  of  imi)lements,  all  of  which  it  enables  us  to 
house  easily  and  j)erfectly. 

Some  breaking  has  Ijeeii  done.  One  piece  lying  on  north  side  of 
Avenue,  and  in  the  angle  made  by  Avenue  and  east  line  of  farm, 
containing  alK)ut  one  acre.  Another  piece  lying  on  south  side  of 
Avenue  and  adjacent  thereto,  containing  about  eight  acres. 

PLANT    HOUSE. 

This  presents  a  very  satisfactory  condition.  The  plants  are  as 
yet  mostly  of  the  common  kinds  of  greenhouse  plants,  but  a  few  of 
economic  value  in  other  climates  are  there  also.  More  than  forty 
natural  orders  aiul  fifty  genera  are  represented  by  9()0  individuals. 
The  Ileal th  and  vigor  of  the  plants  have  always  received  favorable 
comment  from  visitors.  Since  the  first  of  April,  the  work  has  been 
performed  by  Mr.  Geo.  A.  Wood,  a  student,  member  of  the  senior 
class,  and  to  his  industry,  faithfulness  and  intelligence  the  credit  for 
this  c(Midition  of  the  plant  house  is  largely  due. 

As  was  believed  it  would,  the  plant  house  has  been  found  a  valu- 
able iLssistance  by  the  instructors  in  botany,  tlu^  more  so  as  the  Uni- 
versity is  without  the  botanical  models  possessed  by  many  institu- 
tions. Its  value  in  this  line  will  increase  iis  its  collections  become 
more  varied.  The  plant  house  has  also  contributed  somewhat  to 
the  adornment  of  the  University  grounds  and  will  contribute  more 
largely  wlien  the  latter  are  properly  enclosed. 

STATE   FAIR. 

As  in  former  years  the  Agricultural  Department  of  the  University 
made  such  exhibit  at  the  State  Fair  iis  its  materials  permitted,  and 
aided  by  past  experience  the  exhibit  wjis  made  no  less  creditable. 
The  following  is  a  brief  enumeration  of  the  articles  and  description 
of  their  arrangement  : 

From  the  Sfntr  ExpcritHcntal  Fann^  (jrown  in  the  season  of  1877. 

Ten  varieties  oats,  fifteen  varieties  spring  wheat,  three  varieties 
barley,  one  variety  spring  rye,  one  variety  field  peas,  thirty-five 
varieties  garden  peas,  tweuty-two  varieties  beans,  fourteen  varieties 
grass,  six  specimens  wheat  showing  effect  of  manures,  ten  varieties 
sweet  and  i)op  corn,  and  four  varieties  field  corn.  Also  twenty-four 
varieties  potatoes,  six  boxes  potatoes  showing  effect  of  manures, 
eighteen  varieties  tcuiuitoes.  eleven  varieties  squash,  two  varieties 
eg^  plant,  three  varieties  pumpkin,  three  boxes  gourds,  four  varie- 
ties cucumbers,  eighteen  varieties  garden  and  field  Ijeets,  and  seven 
varieties  carrots. 

From  the  Mtise(i}}i  of  A<jr}rnUure. 

Thirty-three  varieties  grass  and  clover  seeds,  eight  varieties  win- 
ter wheat,  fiy^  varieties  oats,  peas  and  corn,  and  twelve  kinds  of 
fertilizers. 
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From  the  Agricultural  Class  Boom, 

31  ap  of  State  Experimental  Farm,  map  of  the  Forest  Area  of  the 
United  States,  colored  lithographs  of  Walter  Cole's  flock  of  merino 
sheep  and  herd  of  Devon  cattle,  and  lithograph  of  C.  A.  DeGraif 's 
herd  of  Alderny  cattle. 

From  the  Uvivtrsifij. 

Painting  of  University  Building,  a  diagram  showing  the  relation 

of  the  University  courses  of  study  to  the  State  System  of  public 

schools,  and  a  copy  of  the  diploma  issued  to  gniduates  of  the  Uni- 

Yersity.     Also  in  this  line  an  oil  painting  of  *'  Experience  Oaks.'' 

from  Hon.  Wm.  S.  King. 

From  the  Vnircrsifu  Plant  House. 

Sixty-five  plants,  embracing  Coleus.  Pelargoniums.  Call  a,  Oxalis, 
Photinias,  Pandanus,  Begoniiis,  Altornthera,  Cacti,  Fuchsias, 
Agaves. 

The  corn  was  braided  by  means  of  the  husks  into  strings  and 
hung  together  with  the  pictures,  on  the  walls  above  the  tables  on 
whicli  the  other  articles  were  arranged.  Each  variety  of  wheat, 
oats,  barley  and  rye  was  represented  by  two  speciuiens.  One,  a 
small  sheaf  of  grain  in  the  straw;  the  other,  a  pailful  of  threshed 
and  well  cleaned  grain. 

Beginning  at  the  left  26  bundles,  varieties  of  wheat  oats  and  rye, 
stood  upright,  in  a  row,  at  the  back  of  the  talde,  against  the  wall. 
In  front  ot  these,  a  row  of  26  pails  containing  the  corresponding 
varieties  of  threshed  grain.  In  front  of  these,  at  the  margin  of  the 
table  stood  a  row  of  shallow  boxes,  containing  tomatoes,  cucumbers, 
squashes,  etc.  To  the  right  of  all  these  the  fourteen  varieties  of 
passes  stood  on  a  frame  against  the  wall,  while  a  group  of  vegetji- 
bles  occupied  the  front.  Still  iarther  to  the  right,  a  raised  table 
held  the  articles  from  the  museum  and  the  Ijeans  and  peas  in  jars. 
To  the  right  of  this  table  the  rows  of  bundles,  pails  and  boxes  re- 
commenced. At  the  back  six  bundles  of  wheat  grown  with  different 
fertilizers,  and  three  varieties  of  barley.  In  front  of  these  the  corres- 
ponding pails  of  grain,  and  at  the  margin  of  the  table,  six  l)0xes 
containmg  the  potatoes  grown  with  different  fertilizers  on  equal 
weas.  Finally  a  raised  table  containing  specimens  from  the  plant 
house.  The  "twenty-four  boxes  of  potatoes  containing  the  products 
of  different  varieties  on  equal  areas  occupied  another  table. 

The  exhibit  was  arranged  with  a  view  to  making  it  instructive. 
Both  the  arrangement  and  the  quality  of  the  articles  were  subject 
of  fi^uent  and  favorable  comment.  The  judges  on  the  flowers  re- 
ported as  follows : 

Division  II — Supphnifntanj  Report. 

"The  exhibit  of  greenhouse  plants  from  the  State  Univei*sity  be- 
ing entirely  apart  from  the  other  exhibits  in  this  idass  was  overlooked 
^  the  committee  until  after  the  above  main  report  was  mjide  out. 
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Theyh  ave,  however,  examined  it,  and  take  pleasure  in  reporting  that 
the  collection  though  not  wide  in  variet}*  deserves  honorable  mention 
from  the  general  tine  and  health}^  condition  of  the  plants.  This 
like  other  exhibits  of  the  University  was  not  entered  as  competing 
for  premiums.  The  committee  would  resj>ectfully  suggest  that  it 
would  be  well  for  the  University  to  cultivate  the  ))est  varieties  of 
flowering  plants  peculiar  to  the  State,  as  many  of  them  may  other- 
wise become  extinct. 
[Signed.]  "A.  D.  Roe, 

"Mrs.  G.  W.  Chowen, 
"Mrs.  Judge   Atwater." 

This  supplementary  report  was  made  without  the  knowledge  of 
any  one  connected  with  the  University. 

Several  requests  for  samples  were  received  and  complied  with  as 
follows: 

Milo  J.  Smith,  Smith's  Ferry,  Mass.,  complete  set  of  the  grains 
for  exhibition  at  a  county  fair,  and  subsequently  to  place  in  the 
office  of  Secretary  of  ilassachusetts  Board  of  Agriculture. 

W.  H.  Kitter.  Inspector  for  the  Millers'  Association,  complete  set 
of  wheat  jind  oat^. 

Hon.  (leo.  A.  Bracket,  complete  set  of  grains  to  send  eiist  for 
exhibition. 

J.  A.  Christian  ^:  Company,  Minneapolis,  complete  set  of  wheats. 

Many  otlnn's  received  small  (juantities  for  seed. 

The  wct'k  following  the  State  Fair,  the  grain  and  potatoes  were 
taken  to  Stillwater  for  exhibition  at  the  Washington  County  Fair,  the 
Washiuirton  Co.  Aij^ricultural  Societv  ])avinii:  freiulit  and  dravagre. 
The  attendance  at  this  fair  was  not  large,  but  the  Agricultural  Col- 
lege exliil)it  attracted  its  full  .share  of  attention,  and  much  interest 
was  shown  in  some  of  the  articles. 

At  the  State  Fair  of  ISTO  entries  were  marie  and  diplomas  repre- 
senting the  highest  i)remiums  of  the  Society  were  awarded  for 
the  "largest  and  l)est  display  of  vegetai)les,*'  and  for  ^*large  and 
choice  disi>lay  of  grain  and  seeds."  These  diplomas  have  been  re- 
ceived, framed  and  hung  on  the  walls  of  the  agricultural  chiss 
room. 


CAMPUS. 

In  the  autumn  of  1870  the  executive  committee  of  the  Board  of 
Regents  directed  the  undersigned  to  assist  the  President  of  the 
University  as  superintend»*nt  of  the  campus.  Fmler  his  directions 
several  small  changes  have  l)een  made  that  have  contributed  much 
to  an  iuiprovel  appearauce.  A  portion  of  the  elevation  immedi- 
ately in  front  of  the  main  l)uilding  has  been  removed  to  fill  depres- 
sions near  the  same.  The  shifting  aiul  barren  sand  immediate!}'  in 
front  of  the  agricultural  building  has  been  covered  with  better  soil. 
The  path  between  the  two  buildings  has  been  raised  to  a  sort  of 
turnpike  where  it  pass<'s  through  a  hollow  frequently  tilled  with 
water.  In  July  the  mowing  machine  was  passed  over  the  entire 
campus,  improving  its  appearance,  and  contributing  to  the  thick- 
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ening  of  the  grass.  In  September  the  weeds  that  afterwards  sprung 
up  were  cut  with  a  scythe.  About  the  first  of  November  the  leaves 
on  the  campus  were  raked  into  large  piles  and  burned.  A  gravel 
walk  has  been  made  from  University  Avenue  to  the  front  entrance 
of  the  main  building.  The  appearance  of  the  agricultural  building 
was  improved  during  the  summer  by  spading  and  manuring  the 
soil  in  the  angles  of  the  building  and  removing  thereto  a  large  por- 
tion of  the  plants  from  the  plant  house. 

LABOR. 

The  faithful  aasistance  in  the  plant  house  of  Mr.  Geo.  A.  Wood 
has  already  been  mentioned.  On  the  first  of  April  last  Mr.  W.  T. 
Scott  withdrew  from  the  service  of  the  University  and  the  place  of 
fanner  was  taken  by  Mr.  J.  B.  Eustis,  a  former  student  of  the  Uni- 
versity. Mr.  Eustis  has  brought  to  bear  upon  his  duties  every  qual- 
ity that  could  render  his  services  acceptable,  and  the  only  cause  for 
regret  is  that  he  will  not  consent  to  continue  them.  The  labor  under 
my  direction  has  been  performed  more  largely  by  students  this  year 
than  heretofore,  and  it  gives  me  great  pleasure  to  testify  to  their 
general  faithfulness  and  efficiency.  The  whole  sum  paid  for  labor 
under  my  direction  on  the  farm,  the  campus  and  in  the  plant  house, 
from  Dec.  1, 1876,  to  Nov.  30, 1877,  was  $1716.93.  Of  this  $736.14 
was  paid  to  more  than  32  different  students  in  sums  ranging  from 
75  cents  or  less  to  $234.30. 
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1.  Whenever  a  work  is  received  at  the  Library,  it  is  entered  in  the  so-called 
^'Accession  Register,"  under  these  headings:  Date,  accession  number,  short 
title,  published  when  and  where,  number  of  volumes,  size,  number  of  pages, 
<x)ndition,  received  fmrn  or  through,  value  or  cost,  gift,  shelf  number.  Gift 
books  are  also  entered  in  a  '^Donation  Register." 

2.  The  volumes  then  receive  their  proper  labels  and  numbers,  and  the  cata- 
logue slips  having  been  written  out,  they  are  ready  for  delivery  to  readers. 

8.  Each  work  in  this  catalogue  has  acoordingiy  two  numbers;  first*  the  fto- 
cesmon  number,  and  secondly,  in  heavy  faced  ^ype,  the  shelf  number.  Readers 
in  calling  for  books,  must  put  down  the  latter  number  correctly  pointed  and 
designate  the  volume;  and  it  is  also  desirable  that  the  accession  number  be 
given. 

4.  The  system  of  shelf  marking  will  be  readily  inferred  from  examples. 
364.13,  indicates  the  thirteenth  work  on  the  fourth  shelf,  of  case  or  press  No.  36. 
To  find  the  work  ^'pressmarked  "  76.8,  go  to  to  press  number  7  and  look  on  the 
6th  shelf-— counting  from  the  floor  upwards— and  for  the  8th  work,  numbering 
from  the  left  hand. 

5.  The  abbreviations  are  those  customary  in  similar  lists,  and  are  mostly  self- 
•explanatory. 
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Abel,  F.  A.  and  Bloxam  Charles.  L.  Hand-Book  of  Chemistry,  Theoretical, 
Practical,  and  Technical,  with  a  preface  by  Dr.  Hotfman.  ♦  *  *  London: 
John  Churchill,     .  .  .     1854.    8%  pp.  xix.+724.    (5377) 462.1 1 

Abercroscbie,  John,  .  .  .  Inquiries  concerning  the  Intellectual  Powers,  and 
the  Investigation  of  Truth     .  .  .     From  the  last  Edinburgh  edition.     New 

York:  Harper  &  Brothers.  12\pp.87r).  (H.  F.  L.,  No.  37.)  (4868). 386.29 
Abercrombie,  John.  .  .  .  The  Philosophy  of  the  Moral  Feelings.  .  .  . 
From  the  last  Edinburgh  Edition,  with  questions  for  the  examination  of 
students.  New  York:  Harper  &  Brothers  .  .  .  1848.  12"^,  pp.  336. 
(H.  F.  L.  No.  58.)    (4880) 387.12 

AcHARD,  Am<?d<5e  et  Deslys,  Charles.  Le  Clos-Pommier,  Drame  en  cinq  Actet 
♦  ♦  *  Paris:  Michael  Levy  Fr^res  .  .  .   I8G0.  8    pp.  94.  (4696) 1 18.6 

Acts  of  Stephen,  King  of  England  and  Ruler  of  Normandy.  12  ,  100  pp. 
See  Henry  of  Huntingdon.    Chronicle  of ,  p.  320.     (5122) 376.4 

Adam,  Alexander.  . . .  Roman  Antiquities:  or  An  Account  of  the  Manners  and 
Customs  of  the  Romans;  with  numerous  Notes  and  improved  Indices.  By 
James  Boyd.  . . .  Illustrated  by  upwards  of  100  Engravings  on  Wood  and 
Steel.  By  Lorenzo  L.  Da  Ponte.  .-.  Philadelpliia:  J.  B.  Lippincott  & 
Co.,  1872.    8%  pp.  xii.+4:^9.  (5025) 227.13 

Adams,  George.     . . .     Lectures  on  Natural  and  L^xperiraental  Philosophy.    The 
second  edition,    with  considerable  corrections  and  additions,  by  William 
Jones,  . . .  London:  1799.   ...  W.  andS.  Jones.   ...  5v.  8'.  (5293).  .464.5 
Contents— Vol.       I.    Pneumatics,  Acoustics,  Heat,  (lases,  pp.  31  :  592. 

II.  Water,  Optics,  Catoptrics,  Telescopes,  Microscopes,    pp.  8;   576. 

III.  Matter,  Mechanics,  Hydrostatics,  Specific  Gravity,  Hydraulics, 
Astronomy,  pp.  7  ;   .''>s:5, 

IV.  Copeniican  System,  Physical  Astronomy,  Electricity,  Meteor- 
ology, pp.  8  ;  r)7«. 

V.    General  Index,  Kefcrences  to  plates,  Plates,   pp.  4."» ;  42  plates. 

Adams,  Samuel.  Extracts  from  Correspondence,  Political  Essays  and  State 
Papers.    See  Wells,  W.  V.  Life  and  public  services.      (5479) 395.19 

Addis,  Alfred.  .  .  .  [Questions.  HS  pp.  12' J  See  Combe,  Andrew.  Prin- 
dples  of  Physiology,  at  p.  358.    (4889) 387.21 

Addison,  Joseph.  Criticism  on  Milton's  Panwlise  Lost.  . . .  Carefully  edited 
by  Edward  Arber.  .  .  .  London.  .  .  .  152  pp.  16'  {English  Reprint.) 
(5107) 384.7 
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Addison,  JoBcph.'   See  Selections  from  the  Spectator.     (4961) 38X.9 

iEscHYLUs.  The  ProraetheiiH  Bound.  Eilitod,  with  Enghsh  nok>s,  critical  and 
explanatory,  by  the  Hev.  Jimies  Davics     ...     *  *  *     London:  Lockwood  <fe 

Co 1S71.     V2    pp.  X.+91.  (oKH)     ("From  t«'xt  of  Dindorf's  third 

edition.") 258.25 

J^RCHYLUs.  The  rronietheus  V'inctiis,  from  the  text  of  I)Lmlorf,  with  notes  by 
the  Rev.  John  Selby  Watson.  ...  ^  *  *  Williams  and  Norj^-ate,  . . .  London 
. . .     1S70.    8  .  pp.  viii.+i:5j+s.   (4G2-JI 147.19 

Agasstz,  Louis.     [Jean  Rudolph.]      Contributions  to  tlie  Xatural  History  of  the 

United   States   of  America      .  .  .      Boston;       Little,    Brown  iV  Company, 

4v.  4 \     1857-'G2.      (54S0J * 

Contents  :—A'(>l.  I.  Essay  ou  ClHssiUcatiou.  pj).  .'VJ.J.    Norlli  Anioru-aM  Tcsliulinala,  130 
pj).  at  p. ;}"..;. 

Vol.  II.  I'.njiu  y()l<»;;\  nf  ttic  'I'uitlo,  iA.i  ])p.  vK:  'M  plates. 

Vol.  in.  Ac;ilal('i>hs  in  miicra!,  ir.J  pp.    C't«'n<»iM»ia',  pp.  Us.  «'\plaiiation 

oi  i»latrs.  ir>  pp.  &  i:»  plains. 
Vol.  IV.  Discopliora',  iso  i>p.     HyMrojd;?*.  I'Jl  pp.    llomoloi^ies  of  tlie  Radi- 
'  ata,  8  ]ip.     K\.  «)l  plati's.  12  pp.  l»;  jdatos. 
Vols.  I.  »K:  II.  t'onlaiii  tin*  lirst  muno.^Maph  :  V<»N.  III.  .S:  IV.  tlu'  srcond  inniiojjrraph. 

Prc^cittal  hji  Mrs.  M .  F.  Pirrcc,  n\  (\imhri<i{ie,  Al(Wi<. 

AoABsiz,  Louis.  [Jean  Rud.»lph.|  Tho  Chussilieation  of  Insixts  from  Kmbryo- 
logical  data.  4  .  pp.  '2X-{-\  plate.  See  Smithsonian  Institution,  Contribu- 
tions to  Knowh^diifc,  \  ol.  II.  (l><ol )  Aii:.  (i.     ('>IS2) 441.1 

AiNSLiF,  Wliitelaw  . . .  [Medicid  Observations.]  SV/"  Murray,  II.  [and  oth€»rs.] 
Historical  and  Oescriiitive  Account  of  British  India.  \o\.  I  IT.  p.  258. 
(4S7:V) 387.5 

AixswoiiTii,  William  Franris.  Travels  in  the  'iVack  of  the  Ten  Thousand 
(.vre«'ks;  Beinff  it  Geo«jfrai>hical  and  Des(:ri|»tive  Account  of  the  Ivxpedition  of 
(Jyrus,  and  of  the  Retreat  of  the  Ten  Thousand  <i reeks,  as  related  l)y  Xeno- 
phon.  London:  John  W.  Barker,  1^14.  S  ,  pp.  xv.-l-24S.+map. 
(4(kU) 258.33 

AtiiY.  ( Jeorj^e  Biddlt\  ...  A  Treatise  on  Mai^'uetism.  Desij^-ued  for  the  use 
of  Students  in  the  I'niversity.  London:  Macmillan  iV  Co.  1^70.  .  .  . 
Kr  ,  pp.  xv+22\    i:»42-M.  - .  ' 466..20 

Akkks,  PetHr.  ...  lntro<hiction  to  Bibliciil  Chronology,  ..•  ***  Cincinnati: 
...   Methodist  Book  Conconi,   ...   \s:^^^,     s  ,  pp.  411.  (.V2.<>) 395.6 

Alfiiei),  K'nnf.      [Translator]      Sec    Boethius    d(»   Consolatione    l^liiloso])hiac. 

li;  ,  pp.  :^!<s.   {5i()H) 376. 12 

Aloek,  Francis.  [Additions]     ^V^  Bhillii)s,  W..  ^M ineralosry.  (47i>7) 462.9 

Ali.sox,  Archibald.  . . .  History  of  Europo  from  the  Commencement  of  the 
French  hN'volution  in  IT^O,  to  tli«'  Restoration  of  the  Bonrl>ons  in  LS15. 
New  York,  . . .  Harper  A'  Brothers.  . . .  IS47-8.  4v.  S  ,  pp.  h<:\,  r>00, 
612,  (J-U.    (4si,si  372.3 

ALLArNV.\L,   Lconore  .lean   Christuie   de        | LTleole  des  Bourixeoises,   ])p.  G3. 

.  Memoir.]  Sec    Chefs-dV)euvres  des  Auteurs  Comi<pies,    Vol.  IIL 

( 5090 )... 118.13 

Alt..\n,  Robert.  [Kditor]  ,SV^' Phillips,  W.,  Treatise  on  Mineralogy! 4797)  462.9 

Allen,  A.  B.     .  .  .    [Editor.]    6V(^  Stewart,  St^ible  Economy, (.V2C>5).  .516.16 
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Allen,  David  0.  ...  India  Ancient  and  Modem.  Geographical,  Historical, 
Political,  Social,  and  Reli^ous;  with  a  particular  account  of  the  State  and 
Prospects  of  Christianity.  Boston :  John  P.  Jewett  and  Company,  .  .  .  1856. 
\2\  pp.  xii.+618.     (4547)  {Missionanj  to  India,  1827-1853.) 167.1 

Allen,  H.  ...  Monograph  of  the  Bats  of  North  America.  110  pp.  8°. 
See  Smithsonian  Institution,  Miscollitneous  Collections,  Vol.  VI 1.  (1867) 
Art.  1.  (5506) 443.1 

Allen,  Paul.  [Editor.]  See  Lewis,  M.  and  Clarke,  W.,  History  of  the  Expedition 
under  the  command  of.     (4940) 389.19 

Allen.  William.     [Diary  and  Correspondence,  Selections  from.]    See  Life  of. 

2v.  8^    (4602) 147.3 

Allouard,  H.  [Illustrations.]    See  Foumier,  M.  E..  Le  Theatre  Francais.    . . . 

Alvord,  Benjamin.  The  Tangencies  of  Circles  and  of  Spheres.  4^,  16  pp. 
-j-l  plate.  See  Smithsonian  Institution,  Contributions  to  Knowledge, 
VoL  Vm.  (1856)  Art.  4.  (54.88) 441.1 

American  Adventure  by  land  and  Sea;  Being  .  .  .  Shipwrecks,  Adven- 
tures at  Home  and  Abroad,  Indian  Captivities,  &c.  .  .  •  New  York: 
Harper  and  Brothers,  .  .  .  1847.  2v.  12"  ...  (H.  F.  L.  No.  174-5) 
(4956) 38X,4 

American  Journal  of  Science  and  Arts.    See  Silliman  B.    (4591)  ** 

American  Quarterly  Observer,  the;  Vols.  I.  and  II.  in  one.  Boston:  183Ji-34. 
(4545) 157.6 

Ames,  Mary  Clemmer.  [Eirene;  or  a  Woman's  Right.  219  pp.  8".]  See 
Putnam's  Magazine,  new  series.  Vol.  VI.,  Supplement,  p.  569.     (5235) 

Andreas,  A.  T.  [Publisher.]  An  Illustrated  Historical  Atlas  of  the  State  of 
Minnesota.  .  .  .  Chicago:  .  .  .  1874.  f.  pp.  395.  (7  pp.  Index,  &c., 
pp.  8-190,  maps  and  views;   181-206H,  portraits  of  public  men;  207-end. 

history  and  statistics.)     (5279) Cabinet  B. 

Aktiktam  National  Cemetery,  History  of,  including  a  Descriptive  List  of  all 
the  Loyal  Soldiers  buried  therein :  together  with  the  Ceremonies  and  Address 
on  the  Cecasion  of  the  Dedication  of  the  Grounds,  September  17th,  1867. 
Baltimore,  ...  John  W.  Woods,  .  .  .  1869.  S\  pp.  202+2  photographs 
+map.     (4836) 381.13 

AKTOiaNUS,  Marcus  Aurelius.     The  Thoughts  of    ...    translated  by  George 

Long.  ♦  *  *  Boston:  Ticknor  &  Fields,  1H64.     12°,  pp.  310  (5223).  .377.4 
Memoir  of  author  at  p.  7.    Account  of  his  philosophy,  p.  36.   "  This  little  book 
of  Antoninus  has  been  the  companion  of  some  f^reat  mon."    Translator. 

Arber,  Edward.  [Editor.]  See  Ascham,  Roger.  Toxophilus.  . . .  (5108).  .384.5 

[Editor.]      See  Pultenham,  G.    The  Arts  of  Enghsh  Poesie. 

(5106) 384.6 

[Editor.]    See  Addison,   Joseph.    Criticism  on  Milton's   Paradise 


LoBt.     (5107) 384.7 

Aristoteles,  The  Ethics  of.  F^dited  by  William  Edward  Jelf,  . . .  Oxford, 
and  London:   John  Henr}*  and  James  Parker.    1856.    8%  pp.  240.   (4615) 

147.18 

Abmbtbono,  H.  E.  .  .  .  [Phenols,  p.  900;  Sulphur  and  Chlorides,  p.  1129.]  See 
Watts,  H.  Dictionary  of  Chemistry,  Second  Supplement  (4551.) 
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ARMSTRONG,  John.  . . .  Lf^tures  on  the  Morbid  Anatomy.  Nature,  and  Treatment 
of  Acute  and  Chronic  Di-^eases.  Edited  by  Joseph  Rix.  . . .  Philadelphia: 
Harwell  \' Barrin^^on,      ...     ls:J7.     8  ,  pp.  G^7-f  20.     (4786). .  .371.18 

ARMSTKONf;.  John.  Life  of  Iiichard  Montg-omer}'.  4")  pp.  12"  .+facsimile. 
.SV^Spark.s  J.  Lib.  Am.  Biog.,    Vol.  I.,  at  p.  1^1.     (4<14) 385.1 

Ar.mstiu)NG.  John.  Life  of  Anthony  Wa\iie.  12  ,  pp.  '^4.-}-facsiniile.  See 
SparkH.  J.  Lib.  Am.  Bio^'..  Vol.  IV.  at  p.  1.  (4S14) 385.1 

Arnold,  Thomas  Korcliever.  .  .  .  [Editor.]  SVr  Madvig,  J.  X..  Syntaxof  the 
Greek  Lanfrua<re.     (4024) 258.35 

AscH.\M,  Ylof^i-r.     Toxophihis,  l.V4-"».     Carefully  edited  by  Edwiird  Arber. 

London:    Al^^x.  Murray  iV:  Son.     .  .  .     l^t*»^.     .  .  .     16  ,  pp.  108.      (Eng- 
lish Repnats.)       (olO^) 384.5 

AR.sEJi  of  St.  Darkle.  .Annals  of  the  reiji-n  of  Alfred  tlic  Gr«nit,  from  A.  D.  849  to 
A.  I).  >^7.  4:5,  pp.  12  .  Ste  Giles,  J.  A.  [Editor.]  Six  Old  English 
Chronicles,  at  p.  4:'..     i^AXI ) 376.9 

AuniGNE,  Jean  Henri  MerhM/r.  .  .  .  History  of  the  Great  Reformation  of  the 
Sixteenth  Centurv,  in  Gennanv,  Switzerland,  etc.  New  York:  William  H. 
Colyer.  .  .  .  Boston:  Bhilbps  A:  Sampson,  l'"^46.  8%  pp.  xiv.-|-499. 
(497U) 381.17 

AuDKiEL'x,  Erancois  Guillaume  Jean  Stanisla.s.  [Les  Etourdis,  ou  le  Mori  sup- 
posi.  pp.  57, —  L^  Tu've  du  Man,  ou  le  .Mautcau,  p.  '>9 — Thoughts  of 
Anaxamandre,  ou  le  sacrifice  au  Graces,  }>.  1'9.  (Memoir.)]  Sec  Chefs- 
d'Oeuvres  des  Auteurs  Comiques.    Vol.  Vll.    ( .V)90) 1  1 8. 1 3 

AuRKMi:s,  Marcus  [Antoninus.]     5rr  Antoninus,   M.  A.    (.')22:') 377.4 

Austen,  Jane.  ...  Mansfield  Park.  A  Novel.  Boston:  James  R.  Os^rood  & 
Company,     . .  .     1876.     12  ,  pp.  4:11.     (:4)64j 456.20 

AuBTEN,  Jane.  ...  Pride  and  Prejudice  and' Noilhanger  Abbey.  I'hilailel- 
phia:  Porter  <V  Coatea.  •  .  .  12  ,  ])p.  .V28.  15222)  ( North  anger  A  bl>ey 
be^Hns  at  p.  ;>21.) 377.7 


"...    Thrro  are  in  this  world  no  compositions  which  approach  nearer  to 
IK'rfection."  Macaulay. 

Axon,  William  E.  A The  Mechanic's  Friend;    a  Collection   of  Receipts 

and  Practical  Sufrffestions  relating  to  Aquaria,  . . .  Wateiproofing,  and 
Miscelhuieous  Tools,  Instniments,  Machines,  and  Processes  connected  with 
the  Chemical  aid  MechaniciU  Arts.  With  numerous  diagrams  and  wood 
CuLs.  New  York:  D.  Van  Nostrand.  1875.  16  ,  pp.  xii.+'3^59. 
(5037) 148.14 

Baciik,  Alexander  Dallas.  I>iscussion  of  Magnetic  and  Meteorological  Observa- 
tions made  at  the  Girard  College  Observatory,  Philadelphia,  in  1S40,  1841, 
1812,  1>^1;^,  1x44  and  1^45.  Part  1.  Investigations  of  the  eleven  year  period 
in  tlu'  ami>litude  of  the  solar  diurnal  variation  and  the  disturbances  of  the 
magnetic;  <l»'clinations.  4%  px>.  22  ...  See  Smithsonian  Institution, 
Contributions  to  Knowledge,  Vol.  XI.  (1850)  Art.  a.  4.    (5491) 441.1 
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Bachb,  Alexander.  Discussions  of  the  Magnetic  Meteorolo^cal  Observations 
made  at  the  Girard  CoQege  Observatory,  Philadelphia,  in  1840,  1841,  1842, 
1843, 1844,  and  1845.  Part  II.  Investigations  of  the  solar  diurnal  variation  of 
the ma^^etic declination  audits  annual  inequality.  28  pp.  Part  III.  Investi- 
gation of  the  lunareffects  of  the  magnetic  declination.  16  pp.  Parts  IV.,  V., 
VI.,  Horizontal  Force.  Investigation  of  the  Ten  or  Eleven  Year  Period,  and 
of  the  disturbances  of  the  Horizontal  Component  of  the  Magnetic  Force ;  Inves- 
tigation of  the  solar  diurnal  variation  and  of  the  annual  inequahty  of  the 
Horizontal  Force,  and  of  the  limar  effects  on  the  same.  78  pp.  Records  and 
xQsults  of  a  Magnetic  Survey  of  Pennsylvania  and  parts  of  adjacent  States, 
in  1840  and  1841,  with  some  additional  records  and  results,  of  1834,  1835, 
1843,  and  1862,  and  a  map.  88  pp.+l  map.  See  Smithsonian  Institution, 
Contributions  to  Knowledge,  Vol.  XIII.  (1863)  Arts.  5,  6,  7,  8.  (5493)441.1 

Bache,  Alexander  Dallas.  Discussion  of  the  Macpietic  and  Meteorolo^cal  Obser- 
vations made  at  the  Girard  College  Observatory,  Pliiladelphia,  in  1840,  1841, 
1842,  1843.  1844,  and  1845.  Third  Section,  comprising  Parts  VII.,  VIII., 
and  IX.  Vertical  Force.  Investigation  of  the  Eleven  (or  Ten)  Year  Period, 
and  of  the  annual  inequality  of  the  Vertical  Force;  and  of  the  lunar  effect  of 
the  Vertical  Force,  the  Inclination,  and  Total  Force.  72  pp.  Fourth  Section, 
eomprisingf  Parts  X.,  XI.  and  XII.  Dip  and  Total  Force;  Discussion  of  the 
eolar  diurnal  variation  and  annual  inequality  of  the  Dip  and  Total  Force; 
and  discussion  of  the  Absolute  Dip,  with  the  final  values  for  DecUnation, 
Dip  and  Force  between  1841  and  1845.  44  pp.  4\  Sec  Smithsonian  Insti- 
tution, Contributions  to  Knowledge,  Vol.  XIV.  (1865)  Arts  3^4(5494)  441.1 

Back,   Captain    [George.]    Narrative  of  the  Arctic  Land  Expedition  to  the 

mouth  of  the  Great  Fish  River,  and  along  the  shores  of  the  Arctic  Ocean,  in 

the  years  1833,  1834,  and  1835.    Illustrated  by  a  map.    Second  Edition. 

Philadelphia:  E.  L.  Carey  &  A.  Hart.       .  .  .       18^37.    8%  pp.  456.+map. 

(5204) 391.11 

Bacon,  Francis,     ...     Essays,  Moral,  Economical,  and  Political,     .  .  .     with 

an  Introductory  Essay  on  Bacon  and  Locke,  by  A.  Potter,  D.  D.     ...     New 

York:  Harper  &  Brothers,      .  .  .      1847.    12%  pp.  299.    (H.  F.  L.,  No. 

171)  (4953) 38X.1 

Locke  CD  the  Understanding  in  same  vol.  p.  209. 

BiECKKB,  Louis  rfe.  Grammaire  Compar^'e  des  Langues  de  la  France.  *  *  * 
Paris:  Ch.  BKJriot,      .  .  .     1860.    8°  pp.  267.      (5091) 108.2 

B^ELBT,  Jacob  Whitman  .  .  .  Microscopical  Exammations  of  Soundings  made 
by  U.  S.  Coast  Survey  of  the  Atlantic  Coast  of  tlie  U.  S.  pp.  16+1  plate. 
Se4  Smithsonian  Institution,  Contributions  to  Knowledge,  Vol.  II.  (1851) 
Art.  3.    (5482) 441.1 

.  .  .     Microscopical  Observations  made  in  South  Carolina,  Georgia  and 

Florida.    4**,  pp.  48+3  plates.    See   Smithsonian  Institution,  Contributions 
to  Knowledge,  Vol.  IL  (18.54)  Art.  8.  (5482) 441.1 

—  .  .  .  Notes  of  New  Species  and  Localities  of  Microscopical  Organisms. 
4*,  pp.  16+1  plate.  See  Smithsonian  Institution,  Contributions  to  Knowl- 
edge, Vol.  VII.  (1855)  Art.  3.  (5487) 441.1 

Baxbd,  James  Skerrett  .  .  .  The  Homeric  Dialect;  Its  Leading  Forms  and  Pecu- 

London:  George  BeU,  .  .  .  1853.  8%  pp.  28.  (4614). .  .258.37 
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Baird,  Spencer  FuUerton.  Catalogue  of  American  Birds,  chiefly  in  the  Museum 
of  the  Smithsonian  Institution.  1859.  8',  24  pp.  See  Smithsonian  Institution, 
ContribuUons  to  Knowledge,  Vol.  II.  (1872)  Art.  4.  (5501) 443.1 

Directions    for  collecting,   preserving,   and  transporting  specimens  of 

Natural  History.  .  .  .  8  ,40  pp..  See  Smithsonian  Institution,  Miscel- 
laneous Collections,  Vol.  I  \.  (1862)  Art.  7.  (5501 ) 443. 1 

Questions  relative  to  the    Food  Fishes  of  the  United   Stiites.     7  pp. 

Memoranda  of  Inquiry  relative  to  Food  Fishes  of  the  United  States.  5  pp. 
See  Smithsonian  Institution,  Miscellaneous  Collections,  Vol.  X.(1873)  Art.  8. 
(5509) 443.1 

Review  of  American  Birds,  in  the  Museum  of  the  Smithsonian  Institu- 
tion. Part  I.  18()4-1872.  8%  pp.  4S4.  See  Smithsonian  Institution,  Mis- 
laneous  Collections.  Vol.  XII.  (1874)  Art.  1.  (5511) 443.1 

Baird,  Spencer  FuUerton,  andGirard  C.  Catalogue  of  North  American  Reptiles 
in  the  Museum  of  the  Smithsonian  Institution.  Part  I.  Serpents.  1853. 
8",  172  pp.  See  Smithsonian  Institution,  Miscellaneous  Collections,  Vol.  II. 
(1862)  Art.  4.  (5501) 443.1 

B AMBER,  Edward  Fisher.  [Revisions.]  See  Rankin,  W.  J.  M.,  Mechanical 
Text  Book — Manuals  of  Machinery,  Steam  Engine,  and  Applied  Mechanics. 

B ARDS LEY,  Charles  Wareing  .  .  .  Enghsh  Surnames :  their  Sources  and  Sig- 
nifications. *  *  *  Second  Edition,  revised  and  enlarged.  London:  Chatto 
and  Winders     .  .  .     1875.     16%  pp.  xvi.+612.    (5457) 377.1 2 

Barnard,  John  G.  Problems  of  Rotary  Motion  presented  by  the  Gyroscope, 
the  Precession  of  the  Equinoxes,  and  the  Pendulum.  ...  74  pp.  4^  See 
Smithsonian  Institution,  Contributions  to  Knowledge,  Vol.  XIX.  (1874.) 
Art.  2.  (-5499) 441.1 

Barnard,  Henry.  .  .  .  School  Architecture;  or  Contributions  to  the  Improve- 
ment of  School- Houses  in  the  United  States.  Second  Edition.  New  York: 
...     A.  S.  Barnes  &  Co.      8\  pp.  a8:3+frontispiece.     (4817). . .  .394.6 

Barnabas,  Saint,  Catholic  Epistle  of.  33  pp.  8".  [Translated.]  See  Woke 
Wm.,  Genuine  Epistles  of  the  Apostolical  Fathers,  p.  289.  (4799). 371.1 1 

Baron.    See  Boyron,  M. 

Barot.    See  Odysse-Barot. 

Barrow,  John.  .  .  .  Voyages  of  Discovery  and  Research  within  the  Arctic 
Regions,  from  the  year  1818.  .  .  .  Abridged  and  arranged  from  the  Offi- 
cial Narratives,  with  occasional  Remarks.  New  York :  Harper  &  Brothers, 
.  .  .  1840.  12%  pp.  359+map3.  (Harper's  New  Miscellany,  XIII. 
(5321) 375.10 

Contents  :— Ross,  p.  25  ;  Biichaii,  p.  4;) ;  Parry  (first  voyage),  p.  62  ;  Clavering&  Sabrin, 
p.  m  ;  Parry  (2nd  voyape),  p.  107  ;  Lyon.  p.  1">3  ;  Parry  (.3(1  voyage),  p.  166  ; 
Parry  (4tli  voya«e\  p.  ll>7  ;  Frankliu  &  Kieliardson.  p,  22l> ;  same,  p.  279  ; 
Bach.  p.  'XiO  ;  Miscellaneous,  j).  o44.  (inc.  Thoinas  Simpson's  and  Ross's 
2d  voyage.) 

Barrow,  John.  ...  A  Memoir  of  the  Life  of  Peter  the  Great.  New- York: 
Harper  &  Brothers.  ...  1848.  12%  pp.  320+portrait  of  Peter.  (H. 
F.  L.  No.  65.)    (4886). . . . :  387.18 

Barry,  Herbert.        Russian    MetalluifTical  Works.  16^,  p  1.    See  Half  Hour 

Recreations  in  Popular  Science,  at  p.  406.     (5026) 148. 1 7 
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Baj^ THE,  Nicolas  Thomas.     [Les  fausses  Infid^litis.    31pp.  12^  (Memoir.)]    See 
Chefs-d'Oeuvrea  des  Auteurs  Comiquen.  Vol.  V"I.  (5090) 1 18.13 

BA.:^TiiETT,  William  H.  C.  ...  Elements  ot  Analytical  Meclianics,  Eighth 
Edition,  revined,  corrected,  and  enlarged.  A.  S.  Barnes  S:  Couipanj',  New 
Tork  and  Chicago.     I^IS.    ^  ,  pp.  MO.      (o039) 227.9 

Ba^  i^TLETT,  William  H.  C.  .  .  .  Elements  of  Synthetic  Mechanics.  Sixth  Edition, 
x-evised  and  corrected.  A.  S.  Barnes  &  Co.,  New  York  ....  1871. 
8%  pp.  632.    (o040) •. 227.8 

BxitTscH,  Karl.  Chrestomathie  Provenvale  accompagn(!^e  d'une  Grammaire  et 
dune  Glossaire — Troist'eme  (edition,  revue  et  corrig<''e.  Elberfield.  R.  L. 
Friderichs.     .  .  .   1S75.     r  8%  pp!  590.       (4G25) 157*8 

BkSTiAT,  Fr<?d<^ric.  Harmonies  of  Political  Economy,  Tnuislated  from  the 
French  of, — with  a  notice  of  the  Life  and  Writings  of  the  Author,  by  Pat- 
rick James  Stirling  .  .  .  London:  John  Murray  .  .  .  l^GO.  8,  pp. 
XI.+208.    (5297) .' .395.3 

Be.\le,  Lionel  S.  ...  How  to  work  with  the  Microscope.  Fourth  Edition, 
containing  upwards  of  4^X)  illustrations,  many  of  which  have  been  drawn  on 
wood  by  the  author.  London:  Harrison  .  .  .  1868.  8  pp.  xx.+*i8o+ 
69  plates.    (5305) .'. 462.7 

Beaumarchais,  [Pierre  Augustin  Baron  de]  Th(''atre  de — Aocompagnc  d'une 
notice  par  F.  de  Marescot.  Illustrations  de  M.  Adrien  Miiree.  Paris:  A  la 
librarie  illustr^'-e  n.  d,  [notice  sur  B.  l''^75.]  8,  pp.  xxviii.4-3-^i>+T>or- 
trait.    (5087) '. 478.3 

Beechek,  Henry  Ward.  [Introduction.]  See  Mun-ay,  W.  H.  11.  The  Perfect 
Horse.    (5471) .' 514.9 

Bekker.  Immanuel.  [Text.]  See  Plato,  Apolog\'  of  Socrates,  Onto;  and  Phaedo. 
(51:3:3) .' 473.9 

Belknap,  Jeremy,     .  .  .     American  Biography.     Witli  Additions  and  Notes 

by  F.  M.  Hubbard.     .  .  .     New  York:    .  .  .    Han)er  iV:  Brothers.     1>^44. 

3v.  12%  pp.  370,  3:^:3,  315.     (4946) 389.25 

Contents  :— Vol.  I.  Life  of    Author:   Vroliminary  DisstMtation,  p.  JT  ;  Clirouolo^'ical 
Detail,  p.  59  ;  Biron,  p.  77  :  .Mudoc,  p.  l.'iJ :  Z»mi<».  p.  KW  ;  Columbus,  p.  150  ; 
Cartier,  p.  2:w  ;  Do  Soto,  p.  2.">8  ;  Humphrey  (iilhort,  p.  272  :  Kak'iirhand 
Somerville,  p.  289. 
Vol.  II.   John  De  Fucu,  De  Morts,   Poutriiieouit  and  Champlain.   p.  15  ; 
Gorges  and  Mason,  p.  47  ;    The  Vii  jriuia  Colony,  p.  90 ;   Sir  Thomas 
Smith,  p.  100;  Lord  Delawan*  and  others,  p.  115  ;  Arj;ol  &  Yeardley. 
p.  148 ;  AVygat,  p.  174  ;  (losnold  and  others,  i».  20<; ;   Itobinson,  p.  254  ; 
Carver,  p.  2!>5. 
Vol.  IIL  Bradford  ;  Brewster,  p.  53  ;  Cushman,  p.  70  ;  Winslow,  p.  K.'» :  Stan- 
dlsh,  p.  116  ;  Winthrop,  p.  148  ;  Winthrop.  .Jr.,  p.  1S5  ;  Calverts  and  others, 
p.  206  ;  Pcnn,  225  ;  Appendix,  j).  293  ;  Index,  p.  305. 

Bkll,  5tr  Charles  .  .  .  [Editor.]  See  Valey,  Wiu.,  Natural  Theology,  (H. 
F.  L.  No8. 96,  97.)    (4902) 388.5 

Bktx.,  Heniy  Glassford  .  .  .  Life  of  Marj'  Queen  of  Scots.  ...  *  *  *  New 
York:  Harper  and  Brothers  ...  n.  d.  2 v.  12%  pp.  276,  27.*)-}-portr,ut 
of  Mary.     (H.  F.  L.  Nos.  21,  22.)    (4855) 386.16 

Robert  .  .  .  The  Life  of  the  Rt.  Hon.  Geor^  Canning:.  New  York: 
Harper  and  Brothers  .  .  .  1846.  12'.  pp.  'M>\.  (Harper's  New  Mis- 
cellany, XVL)    (532i^) 375.13 
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Beloe,  William.     [Translator  and  Annotator.]    See  Herodotus.     WS2)     *  *  * 

Bement,  0.  N.  The  American  Poulterer's  Companion:  A  Practical  Treatise  on 
.  .  .  Domestic  F*oiiltry,  with  Illustrations  and  Portraits  of  Fowls  taken 
from  lile.  Fifth  Kdition.  New  York:  Hai'per  <V'  Brothers,  .  .  .  1847. 
12  ,  pp.  iv.+:i71i+frontispiece.      (47G1) 516.19 

Benet,  S.  Y.  (BriLT.  Gen.  Chief  of  Onhiance)  *sV^'  United  ^States  War  De- 
partment. He«j^uiations  ior  .  .  .  OrduiUice  and  Ordnance  Stores. ('>l44j63. 26 

Benjamin,  Asher,  .  .  .  The  Architect,  or  Practical  House  Carpenter;  Illus- 
trated by  sixty- l«ur  Eng-raving^,   .  .  .  Boston:  Benjamin  B.  Mussey  iV' Co. , 

.  .  .     1S50.     4  ,  pp.  1  P)+64  plates.     (471KJ) 523. 1 

Benloew,  Louis.     La  Crcc(?  avant  les  Grecs.     l^^tude  Linguistique  ct  Ethno- 

graphique.     P^^lasges,   Lel^ges,  S^'mites  «fc  loniens,     Paiis:  Maisonneuve  & 

Cie     ...     1877.    8\  pp.  xii.+'2G0-f[2.J      (0211) 108.1 

Bentham,  George  .  .  .  |  Joint  author ^ith  Su*.  J.D.  Houker,  of  FloraNigritana.J 
See  Hooker,  Sir  W.  T.     Niger  Flora,  at  p.  200.     (5241 J 462.3 

Benton,  Thomas  HiU't.  Thirty  Years'  View;  or,  a  History  of  the  working  of 
of  the  American  Government  for  thirty  years,  from  1^20  to  1850.  .  .  .  New 
New  York:  D.  Appleton  t<'  Company.  .  .  .  2v.  8\  pp.  739,  788,  portrait 
imd  frontispiece.      (5205) 39 1 .9 

Berkeley,  J.  M.  [Translator  of  Memoir  of  Dr.  Vogel.]  See  Hooker  Sir  W.  T. 
Niger  Flora     .  .  .     (5241) 462.3 

Bibles  and  Testaments.  Novum  Testamentum  Gra^ce,  Post  Johang.  Henr. 
Tittmannura  Olim  Prof.  Lips  ad  Fidem  (Jptimonim  Librorum  JSecundis 
curis  recognovit  Lectionumque  varietatem  nota^at  Augustus  Hahn  in  acad. 
Vratisl,  Prof.  EcUtio  Americana,  Stereotypa  curante  Edvardo  Robinson, 
S.  T.  p.,  Neo-Eboraci  [New  York]  .  .  .  Leavitt  et  Trow.  .  .  .  1842. 
12%  pp.  xxviii.-f  508.     (47:^;) 374.17 

Bibles  and  Testaments.  The  Gothic  and  Anglo-Saxon  Gospels  in  Parallel 
Columns,  with  Versions  of  Wyckhife  imd  Tyndall;  Arranged  with  Preface 
and  Notes,  by  the  Rev.  Joseph  Bosworth,  .  .  .  Assisted  by  George  Wear- 
ing, Esq.,  .  .  .  Second  Edition,  London:  John  Russell  Smith,    .  .  •    1875. 

8v.  pp.  xxxvi.+58:?+28+frontispiece.     (4^)52) 147. 14 

Biddle,  Chiirles  J.  The  case  of  Major  Andri*',  with  a  Review  of  the  Statement 
of  it  in  Lord  Mahon's  Histor>^  of  England.  100  pp.  8*".  See  Historical 
Society  of  Pennsylviinia,  Memoirs  of.     Vol.  VI.,  at  p.  317.   (520:J).391.1O 

BiNNEY,  William  G.  Bil)liography  of  North  American  Conchology  previous  to 
the  year  18<)0  .  .  .  Parti.  ^Vmerican  authors.  058  pp.  8".  .SV<?  Smithsonian 
Institution,  Miscellaneous  Collections,  VoL  V.  (1864)  Art.  1.  (5504). 443.1 

Land  and  Fresh  Water  Shells  of  North  America,    Part  II.  Pulmonata 

LimnnophiUi  and  Thahissophila.  1865.  172  pp.  Part  111.  Ampullariida; 
.  .  •  N\  pp.  128+232  wood  cuts.  ^Vc  Smithsonian  Institution,  Miscella- 
neous Collections,  Vol.  VII.  (1867)  Arts.  2  k  8.  (5506) 443.1 

and  Blank  T.    Land  and  Fresh  Water  Shells  of  North  America.  Parti. 

Pulmonata  Geophila.  1860.  328  pp.  8''.  Srr  Smithsonian  Institution, 
MisceUimeous  Collections,  Vol.  VIll.  (1860)  Art.  3.  (5507) 443.1 

Bibliography  of  North  Americiui  Conchology  previous  to  the  year  i860. 

.  .  .  Part  II.  Foreign  authors.  302  pp.  8\  See  Smithsoniim  Institution, 
Miscellaneous  CoUections,  Vol.  IX.  (1869)  Art.  1.  (5508) 443.1 

[Joint  Author]  See  Lea  I.  and  others.     Check  List  of  the  Shells  of  N.  A, 
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BiscHuv,  Gustav.  .  .  .  Elements  of  Chemical  and  Physical  Geology.  Trans- 
lated from  the  Manuscripts  of  the  author,  by  Benjamin  H.  Paul  .  .  .  and 
J.  Dninimond  .  .  .  London :  .  .  .  for  the  Cavendish  Society,  .  .  . 
1854-9.    3v.  8°,  pp.  xxiii.+455;  xxiv.+523;  xvii.+5fi6.      (5:384). .  .4941 

-Br-jkCKiE,  John  Stuart.  .  .  .  Four  Phases  of  Morals:  Socrates,  Aristotle, 
Christianity,  Utilitarianism.  *  *  *  New  York :  Scribner,  Armstrong  & 
Co.,  1875.     12%  pp.  vii.+354.     (5011) 148.18 

B1-.A.CKIE,  John  Stuart.  .  .  .  Greek  and  English  Dialogues  for  use  in  Schools 
and  Colleges.  Second  Edition.  London  and  New  York:  Macmillan  &  Co., 
1875.    16%  pp.  xx\d.+109.     (4^566) 268.29 

BLlA  ckie,  John  Stuart.  .  .  .  Hone  Hellenicae :  Essays  and  discussions  on  some 
important  points  of  Greek  Philology  and  antiquity.  London:  Macmillan  & 
Co.,  1874.    8%  pp.  xii+394.    (5047) 152.20 

Bt-ACKiE,  John  Stuart,  .  .  .  The  Pronunciation  of  Greek:  Accent  and  quan- 
tity. A  Philological  Inquiry.  Edinburgh :  Sutherland  <fe  Knox.  .  .  .  1852. 
8%  pp.  84.     (45.54) 267. 1 0 

Blackie,  John  Stuart  .  .  .  [Prefatory  notice.]  See  Clyde,  James,  Greek  Syntax. 
(4^40) 258.34 

Black's  Guide  to  Warwickshire.  Third  edition  illustrated  by  maps,  plans,  and 
illustrations.  ***  Edinburgh:  Adam  and  Charle.'^  Black.  1874.  16% 
pp.  vi.+218+frontispiece+3  maps.      (r>449) 38X.18 

Blair,  Walter.  .  .  .  Latin  Pronunciation :    An  inquiry  into  the  Proper  Sounds 

of  the  Latin  Language  during  the  Classical  Period.    A.  S.  Barnes  &  Co., 
New  York  and  Chicago.    1844.    12%  pp.  136.     (5029) 258.9 

BuiE,  John  F.  Astronomical  Myths,  based  on  Flammarion's  **  History  of- the 
Heavens.'*  ♦*♦  London :  MacmiUan  &  Co.  1877.  8%  pp.  xvi.-f431  + 
one  chart.   (5046) 465.2 

BuiEi/)CK,  E.  .  .  .  [Translator.]  See  Francoeur,  L.  B.  Complete  Course  of 
Pare  Mathematics.    2v.  8%     (5105) 462.1 

Su5c,  Louis.  Histoire  de  la  R<5 volution  de  1848.  .  .  .  Paris:  .  .  .  A.  Lacroix, 
Verboeckhoven  et  Co.  ..  .  1871  .  .  .  2v.  12%  321,360.  (4616). ...  1 18.3 

Buhqui,  Adolphe  Jerome     .  .  .     Histoire  de  L'P]conomie  Politique  en  Europe 

depois  les  andens  jusqu'd  nos  jours  suivie  d'une  bibliographie  raisson^e  des 
prindpauz  ouvrages,  d'  Economic  Pohtique.  Quatri^me  Edition,  revue  et 
annot^      ...        Paris:  Guillaumin  et  Cie      ...       1860.     2v.  12%  'SS4, 

^12.    (4699) : 118.8 

Biblio^aphy  of  Fol.  Econ.  at  p.  308,  VoL  II. 
BUKK,  T.     [Joint  Editoa.]   See  Binney,  W.  G.     Land  and  Fresh  Wat^r  Shells 
of  North  America. 

^Utt,  (Jeorge,  Jr.  [Joint  Editor.]  See  Wells,  D.  A.  and  .  .  .  Annual  of  Scien- 
tific Discovery  for  the  years  ia50-51.    (5232) 467. 1 

fiu)UM,  Charles  L.  [Joint  Author.!  See  Abel,  F.  A.  HandlM3ok  of  Chemistry. 
(5377) 462.11 

^^>UM,  Cbarles  L-     ...     [Editor.]    See  Bowman,  J.  E.     Introduction  to 
'     practical  ChemiBtry.    (5.365) :   466.5 

"Wth,  James  C.  and  Morfit  Campbell.  On  Recent  Improvements  in  the  Chem- 
ical Aits.  1852.  216  pp.  8**.  S^e  Smithsonian  Institution,  Miscellaneous 
CoDfidions,  Vol  II.  (1862)  Art.  1.  (5501) 443.1 


84  ANNUA!.   REPORT. 

lk)N'i>.  .Ti'ljii  Wi'slpy.  Miiiiu'sotiiand  its  Kosoiircos,  to  which  are  appondeJ  Cainp- 
Fire  Skf'tche.^.  or  Notes  of  Ji  Trip  from  St.  Paul  to  Pembina  iind  Selkirk 
S.itlem^^nt     .   .  .     '  '  '     KodlR'ia.     .  .  .     New  York.  IS-V*,.      PJ  ,  pp.  ;m 

H-friMitispioce,  <^\\'^.  i-i«.+mai'.       (4'^2'.^j 383.1 

Poxr.  Hald'-lli.  |  Aiu;Midmoiits  and  linlarLrenu'nts.]  See  Polo,  Marco,  Travels 
of.     ill.  F.  L.  \o.\y-\.)     (l'.>.V,i 38X.3 

PoKTiiirs.  King  AlfrodV  An^dn-SaKMii  version  of  Pocthius  D(M 'onsolatione 
lMii]<>s()plii:i':  with  a,  htei-al  !ain-li>h  Translation,  Notes  and  (^Inssury.  By 
the  Im'V.  Swniiiel  Fox       .   .   .       L<«nd«>n:     II.  G.  Pohu,       .  .  •       1>^04.     10% 

pp.  :;•>>.    •  .I0!)j 376.12 

lHKTTi(ri:i{,  < '.  W.  |]jiMn;id>ti'(kuinir.  pp.  xlii.n>  ..|  Sr  Tc<^uer,  K.  Smn- 
lad.'  Skriltcn.       '1\ .  Pi  .      (-M'.)«',i 476.1 

BoissKY,  lionis.  <h  I  F«»s  n«4h>rs  Trduipcurs.  ou  l"Hoiniii<'  <lii  jour.  j)]).  tS2. 
(Mr-nioiril  Sc  ('liefs-d"(  >ciivn's  dos  Aut«*urs  l.omiqucs.  "^v.  12  .  \\A.  IV. 
i'.<'^»0) 1  18.13 

Book  ot  Fn^di-ii  S'»uo-s.  From  the  Sixteenth  to  tin'  Nineteenth  Centurv. 
London:     .   •   .     National  lilustr.itnl  Ldirary.     .  .  .     (I'^'d.l    Pi  ,  pp.  oP2. 

flh(.<frnfifn>.<.       I  .'.L'V.J j 374.2  1  *'' 

Pos^JLKi.  |.)acqin's  IJcni^trn-'.)  ( >envres  Oratoires.  (Jraisons  Funcbres — Pane- 
«:(('ri<iuos — Sermons.  Nouvelle  Ftlitiou  suivant  le  texte  do  I'Kdition  de  Ver- 
Raille.-  ami'lior"'  ef  enricli  'e  alAide  i\i-<  Tiavanx  les  plus  rccents  sur  jiossuet 
.'t  sesnuvj-a^'ps.  Paris:  tiarnier  Frt»n"''s,  .  .  .  ls7i>.  sni><  ,  pii.  xvi.-|-"T2.'4(vlS) 
I  I'd  /.  ♦'/////.  I o)ifn'niin<i  (h'iiisoiix  ^ loiehrcs loul  I'((Ht  </(  ritjurs.] 1  18. 1 

P().swni:-ni.  |\ev.  .bt^eph.  |  AiTan;:,'<-ment,  Freface  and  Notes.]  .sVr  Bibles  and 
Testaments.     The  (Jothic  and  .Vnudo-Saxon  (i(x>*p''ls.     (  t^").V2) 147.14 

BoT'i  \.  \  niei-n/").  .  .  .  [An  A[»iv'ndix  on  Italian  Philnsojiiiy.]  Src  I'eberweof, 
Friederieh.     lli>tory  of  Philo<'>piiy.  \'ol.  1 1.      (1072) 348.2 

Bori{Rii:N:tF,  |  Louis  Antoine  Faiivolet  »//.  |  .Memoirs  of  Naj^oleon  l)Oimpiu*te: 
from  the  French  of  ...  A  new  edili(»n,  .  .  .  New  ^'ork:  Turner. 
Ilu-hes.^  Ilayden.  .  .  .  ]^\'\.  Iv.  in  2.  21  .  pp.  xii.+:n2.  :'d:;-5><S. 
( I^Oo ) 228. 1 

B<u'us\ri;r.  F<lme.  |  Le  M.-rcurc  j^alant.  i>p.  i)"^.  (Memr)ir. )|  ,SVr  Chefs  d'Oeu- 
vre.s  des  Antenrs  Comi'iues.     8v.  12  .     Vol.  I.     (.VMIO) 118.13 

BoussiNOAUi.r.  |.lean  Paptiste  .7osei>h  Piemlojine.]  Kural  Fconomy,  in  its 
K<'lation-;  with  Chemistry,  Physi«'s  and  Metr'orology;  or,  Chemistiy  applied 
to  Airriculture.     Translat'^d,   with  an  Introduction   and  Notes,  by  (b'orge 

Law.  A«i:riculturi>t.      New   York:     D.   Ai>pleton  tV  L'n P'^4.').     P2\ 

pp.  oHT.     (47-10) 516.23 

15owKi:i{,  P.  l\.  [(reneral  b'ditor.]  Ntr  Dewey.  M.  and  othei*v.  Library  Journal, 
1<«>7.     .  .  .     (r.:Nj) ^...L.R. 

Bowr.N.  Francis.     Life  of  Paron  Steal M'n.    .sVv  Si)ark.s  ,1.,  Lib.  of  Am.  Biog-.  at 

p.  1.     (4^14 ) 385.1 

l-lowKN,  Francis.     Lite  of  Sir  William  Phip.s,  102  pp.  12  ,       Sfc  Sparks,  J.  Lib. 

of  Am.Pio^r.,  Vol.  VIL,  at  p.  1.     (4^14) 385.l' 

BowKN,  Frmicis.  Life  of  .lames  Otis,  P,*0  p]).  12  .+portriut.  Src  Sparks,  J., 
Lib.  of  Am.  Biojr..  2d  Series,  Vol  IL.     (4810) 384.1 
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fJowEN,  T.  J.,  W'l'.  A  GrammcU'  and  Dictioiuir}'  of  th(?  Yorubii  Ltinguaf^e,  with 
nn  mtroductory  descnption  of  the  country  find  ppoplo  of  Yorulm.  4\  2^52  pp. 
+1  map.  Sf*'  Smithsonian  Institution.  C'ontn])utions  to  Knowledg-e.  Vol.  X. 
f  18o8)  Art.  4.     (o490) 441.1 

Bo  "w MAX,  John  K.  .  .  .  An  Introchiction  to  Pnu'tical  Clioniistry.  including 
j\nalysis.  Edited  by  Charles  L.  Hloxaui.  .  .  .  With  one  huinlied  and 
-seven  Illustrations.  Fifth  American,  from  the  fifth  revised  London  edition. 
^**    Phdaaelphia:  Henrj- C.  Lea.  1870.      12  .  i.p.  :V,1.  '-.iilM). .  .466.5 

Bo>^"iJERGER,  Robert.  [Editor.  Introductory  essays  to  each  vol.]  See  Ivcssinjr, 
O.K.    Werke.    8v.  sq.  liV     (464:5)...^ .\ 168.1 

Bc^Tj.  .James,  .  .  .  [Notes  and  improved  indices.]  ,sVr  Adam.  Alex.,  lioman 
Antiquities.     (o02.")) 227.13 

Bo YT^ON,  MicheW/iV  Baron.  (L'homme  ii  I^onnes  Footnne.  >>i\.  pp.  Memoir.]  See 
Chefsi-d'Oeuvres  des  Auteurs  Comupies.     Sv.  12  ,  Vol.  L  (50110). .  1 18.13 

Bra. CE,  Charles  Loring.     Hungary  in  1851;  with  an  Experience  of  the  Austrian 
PoUce.    New  York:  Chai-ies  Scribner.      .  .  .      1><52.      12'\  pp.  xiv.+'^19 
-1-6  colored  plat4?s+map.    (4G:>;{) 218.21* 

Bradfouu,  T.  G.  [Revision.  «^:c.]      See  Murray,  Hugh.     .  .  .     The  Eneydo 
pedia  of  Geography.    (47b5 ) 372.2 

Bkand,  John.     .  .  .     Observations  on  the  popular  Antiquities  of  (ir»'at  Britain: 
chiefly  illustrating  the  origin  of  our  vulgar  an<l  provincial  customs,  ceremo- 
nies and  superstitions.     Arranged,  revised,  and  greatly  enlarged,   by    Sir 
Henry  P^llis.     .  .  .     A  new  Edition,  with  further  additions.     .  .  .   London: 

BeU&Daldy.     .  .  .     187:^.    3v.  12  ,  pp.-|-frontis])iece.      (511.5). .  .576.3 
Brathwaite,  W.  The  Retrospect  of  Practical  Medicine  and  Surgery,  .  .  .  edited 

by Unifomi  Americ^in  Edition,    New  York:   .  .  .   Daniel  Ad^^i,     .  .  . 

1840-1848.  8°.  18  parts  in  7v.  (4774)   Ea.  vol.  has  contents  and  an  indt^x. 

Braybrooke,  Lon/ Richard.    [Editor.]      See   Pepys,   S.,   MfMuoirs  of.    (49H9) 

248.26 
Bratt.ky,  E.  W.,  [Annotator.]     See  Dayes,  E.  Works  of.    (525:',) 391.2 

Brewer,  E.  Cobham  Dictionary  of  Phrase  an* I  Fai>le,  giving  th<'  Deri- 
vation, Source,  or  Origin  of  common  phrases,  allusions,  and  words  that  have 
a  tale  to  tell.  Fourth  edition.  Philadelphia:  Cla.xton,  Kemsen  tV:  Haffel- 
finger.     n.  d.     16%  pp.  xii.-|-9S'i.     (545ti| 396.5 

Brewer,  Thomas  M.  .  .  .  North  American  Ornithology,  Part  1.  Kaptoresand 
FiHsirostres.  4  ,  140  pp. +5  plates.  See  Smithsonian  Institution,  Contribu- 
tions to  Knowledge,  Vol.  XI.  (185{)|  Art.  2.    i54!)i) 441.1 

Brewster,  David  .  .  .  [Notes  and  Life  of  Euler.]  ,sV/' Eulcr.  L.  Letters  of 
Euler  on  Natural  Philosophy,  at  p.  14.     (4^7m) 387.8 

Brewster,  Sir  David.   .  .  .  Letters  on  Natural  Magic,  addressed  to  Sir  Walter 

Scott,     .  .  .     New  York:  Harper  ^' Brothers.      ...      12  ,  pp.  ^514.    fH. 

^  F.  L.  No.  50.)    (4874) \ 387.6 

\  Brewster,  .Sir  David..     .  .  .     The  Life  of  Sir  ls;uu*  Newton.     A  new  edition. 

Revised  and  edited  by  W.  T.  Lynn,     .  .  .     London:    William  Tegg  .V:  Co.; 
New  York:       .  .  .        1875.       16%   pp.   xii.+^UO-f  port  rait  of    Newton. 

m^) 377,3 

\  *  Bbiwster,  Sir  David.  .  .  .  The  Life  of  Sir  Lsaac  Newton.  ***...  New 
^  York:   Harper  &  Brothers      .  .  .      1848.     \2\  pp.  32:i+porti-ait  of  New- 

(H.  F.  L.  No.  26.)    (4859) 386.20 
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BiiEwsTia:.  Sir  Diivid.  •  .  .  The  Martvrs  of  Scieiue;  or  tli(?  Livhs  of  (inlileo, 
'J'ycho  lir.ihe,  and  Kepler.  .  .  .  Now  York:  Iliirpcr  <S:  Brothers.  .  .  . 
1S47.     1-J  ,  pp.  240.   ( H.  F.  L.  No.  l:in.)   (492:'.) 389.2 

BiusTow.  Henry  William.  ...  A  Glossary  of  Miin'raloiyfy.  *  "  "  London: 
Lonn^nian,      .   .  .      iMil.        If,  ,  j.p.  xlvi.-hfJo.     (.'.:3lHH 466.9 

BrcKi.iiY,  Tli'-odoro  Alois     .   .   .      |  Nolo-]     Nrr  Hmiu'ru-.     Th^^  Odys.^ry,  tr.  by 

JN.P".    c Hit; I -378.23 

(Xotr>)     Sit    H(nn<M-ii<.       Iliad  tr.  by  I'opf.     i'»-ir.:>)   378.22 

BitonaK AD,  .M>hn  K(Mii»n'n.  ITisiory  of  the  Stal<' of  N<'\v  York.  Fir>t  Period, 
160'.» — [»•'■»  1.  N.'w  York:  H.ir]>er  iV  Brothrrs,  .  .  .  lsr,:{.  s  ,  pp.  xv.-j- 
S(H+10-rinap.     ( 4-4UI 381.1  1 

Bkod[k,  -Sli-  iM'iijamin  ('oliIn>.  .  .  .  Pliy>iulo.Lri»'al  hupiirifs.  Tln'  Second 
I'arl — bcjiiLT  a  srncs  of  ilssay«-  intended  to  iljnstrai<'  >oin<' points  in  tlie  Bhy.>- 
iral  and  Natural  Jlistury  of  Man.  London:  btin^iurin  .  .  .  iXiJ.  1<5  , 
Pl».  xi.+227.     (olSH) .  .  . ' 384. 1 3 

Buoiuj'e.i'.,  \V.  .T.  [Fditor.]  >Vv  Ta«'itn>,  Airri»(»la  and  'Jermania.  (•V)lo;258.10 

BnooKK,  >'//•  Janu's,     .   .  .     |.lonrnalof. |     Srr  Kcpp.-l,    HemT.    i-xpedition  to 

IWtii.'o.     (-VIJ-'o .  .375.15 

B|{()(>kf:,  Stopfoi-d  A.      .   .   .      Fife  and  Letters  of  Fr.'di'rick  ^Y.  Kobert'on     .   .   . 
Boston:  FieMs  0>-oodAro.     .  .  .      1S(;«.I.      *Jv.   12  ,   p]).   xv.+:iV2-f por- 
trjit :  viii.-j-. ;:.'.«.     i-Mf)'.!  I 377.1  1 

Bkoloh AM,  Ib'ni-y     .  .   .     [and  otliers.]     I)iseourse->  on  tlie  f)l>jei.'ts  and    Us»»8 

of  Science  and  Literatiu-e.     By  Henry  Lord  Brouirliani,  Prof.  Sedj^'-wick   .  .   . 

an  I  the   Hon.  (i.  C.  Yerplanck.     With  ]>reliniinary   observations,  kc,   on 

Headinj.:.     !»y  A.  Fotter.  D.  \).     ...     Xew  ^'ork:  Hari)er  A  Brotliers  .  .  . 

l^ls.     12.  pp.  :i:V2.     (  H.  F.  L.  No.  70. )    (!!»:.!)) 38X.7 

ronieiiis  i-oliji-ois  .  .  .  of  Sc  i«Mif(',  l>y  11.  fwoa^iliam.  ;"•  pp..  at  |>.  ::."> ;  I'lcasmes  .  .  , 
Lit<ialni»'  ami  Mora!  Scieiire,  liy  A.  roller,  s  pp.,  at  p.  l.a  :  Discoiirst* 
oh  Cla^Nital.  Mrlapliysiral.  .Meral  ami  Naluial  SUnlies,  l»y  A.  Sedgwick. 
IJO  pp..  at  p.  Ul  ;  IminTtamc  of  Seirntilic  Kiio\\1<m1^c.  I>y  (i.C  \'er- 
plaiick,  ;tl  i»|t  .  at  p.  L'''.l  :  lijllu<'iice  ol  Moral  Causes  upon  Opinnm 
Science  ami  lat'-ial  uie.  ;;s  p]>.,  at  p.  •_';'■>. 

F>not'(;n  \M,  H'-nry.  |  [llr,-tr<di'ui«,  Notes.  tVc.|  See  Paley,  Win..  Natural 
T]i.'ni,,<.y.    ,!i.  i\  I,.  Xo. '.»(;,  !i,i    (1:h)2i 388.5 

Bno'ANi;.  IL-ury.  j  1":  .ni-lation  troin  tlerni.m.  and  .Vppendix  on  tireek  Panicles.] 
Srr  .M.idvi--.  .1.  N.  >ynta\'  cftlie  (Jp'ek  Lni-ua-e.     i  t'cM) 268.35 

BnowNK.    \\ .  W \  Hist  u-y  of  IJiunan  f'l.i->ieal  Literature.     ^  *  '    Fon- 

d.ii:  !:i< 'i.(  •  I  F-Mitiey.  .  .  .  n.  d.  ^  .  |»p.  \x.  r-M>l.  (  F'-^  )•  .  147. 1  7 
Bk<>\\  N,  >in»'>n       .   .   .       |lnd'\and  I'l-'fiUe.]        >''/  .bdniston.  .L  F.  W.      .   .   . 

i^leiiient-^  (if  .\,Lr>"i<idtural  (_'h«-niistry  and  <Ieo]n(ry.     (-1.",*.>7| 218.20 

Bin  \N'!',   ^^'il!i:ll^   ''nlcn.     A  hi<eniu>e  <.ii  Hie  Life.  I'liaracter  ai.d  <ieiiiiis  of 

W'.i  liinut. 'n  li'vin;^-.  ijelivuivd  befor*' the  N"'w  ^  <>rlv  Histe-rieid  Suciety.    .   .    . 

New   ^  ..!•!<:    il.  1'.  Fiitnani        .   .   .      1^'d.      -l»i  pp.  12  .       S,  r    Jrvin-JT,  W., 

Woik^.  WL,  WnifeiiV.  lo<ost.     (  h;!i2i 208.14 

Bkv<  I  .  Ai' hilteld  Hainiltnn  .  .  .  '  *  ^  Seenrjd  ♦  ircck :  «(>n>i-tinj.r  of  extracts  from 
Lncian.  V"n<>phon's  Anabasis.  New 'i\-tanient  and  Ibuner.  with  Notes,  a 
vyiiop^'s  of  Sytitax,  a  copious  V(»eabulary,  and  nnitative  exercises.  London: 
'['.  Nebon  and  Sons      .   .   .      \sm,     ]f)  .  i)p.  A:V2.  l4ol)o) 258.30 

[Nnb's.l      .sVe  Vir«rilins.  P.  M.,  Work^of     .  .   .     (-M 44).  .258.14 
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Bruce.  i?«;r.  John.  .  .  .  | Funeral  Sermon  on  Thomas  Chalmers.]  7  pp.  8°. 
See  Chalmers.  T.,  Select  Works  of,  at  p.  xxv.  of  Vol.  I.  (4770) 372.7 

Brueys,  David  Auguste  de  Palaprat  Joan.  [Le  Grondour,  pp.  68,  L'Avocat 
Patehn.  p.  69.  (Memoir.)]     See  Chefs  d'O.'uvres  des  Aut^uirs  Comiques.  8v. 

12\  Vol.  III.      (5090) 1 18.13 

Brush,  George  Jarvia.  .  .  .  Maimal  of  Detenninative  Mineralogy,  with  an 
Introduction  on  Blow-pipe  Analysis.  Second  Edition,  with  con-ections. 
New  York:  John  Wiley  A:  Sons  .  .  .  1877.  ■>  \  pp.  vii.+104.  (5:504).  -463.1 

BuCKE,  Charles  ...  On  the  Beauties,  llannonies  and  Siiblimities  of  Nature; 
with  notes,  commentaries  and  illustrations.  *  ♦  *  ...  Selected  and 
revised  by  the  Rev.  William  P.  Page.  New  Vork:  Harper  tV'  Brothers  .  .  . 
1846.    12%pp.  :J29.    (H.  F.  L.  No.  44^>.)    I49:U) 389.13 

BucKE,  Charles.  Ruins  of  Ancient  Cities :  ...  ***  New  York:  Hari:)er  & 
Brothers  .  .  .  [H.  F.  L.  No.  134,  l.T)]  184^.  2v.  12%  pp.  ^GO+frontispiece, 
ea.  vol.    (4927) 389.6 

BuEL,  Jesse.  .  .  .  The  Fanner's  Companion,  or  Essays  on  the  Principles  and 
Practice  of  Americaji  Husbandry;  ^\^th  the  Addresses  prepared  to  be  deliv- 
ered before  the  Agricultural  and  Horticultui-al  Societies  of  New  Haven 
comity,  Connecticut.  And  an  Appendix,  continuing  Tables  and  other  mat- 
ters useful  to  the  Farmer.  Third  Edition,  revised  and  enlarged.  To  which 
Lb  prefixed  a  Eulogy  on  tlie  Life  and  charficter  of  Judge  Buel.  By  Amos  Dean, 
Esq.  Bopton:  Marsh,  Capen,  Lyon  &  Webb.  1842.  16%  pp.  xxiv.+386. 
(4749) 5 16.22 

BuNBURY,  Edward  Herbert.  [Reviser]  See  Gel),  Sir  W.  Topography  of 
Rome.     (5473) 473.13 

Buel,  Jesse  .  .  .  The  Fanner's  Instructor:  *  *  *  ...  New  York:  Har- 
per &  Brothers,  .  .  .  1847.  2v.  12%  pp.  247,  276.  (H.  F.  L.  No.  11.) 
(4732) 386. 1 

Bullock,  J.  [Editor  J  See  Fresenius,  C.  B.,  System  of  (Juantative  Chemical 
Analysis.    (5399) Chem.  Lab. 

Bulwer.    See  Lytton. 

BUNNER,  E.  HLstor>' of  Louisiana  .  .  .  New  York:  Harper  tV:  Brothers,  .  .  . 
1861.    12%  pp.  267.  (H.  F.  L.  No.  177.)     (4957) 38X.5 

BuNSEN,  Rolx^rt.  .  .  .  Gasometry;  comprising  the  leading  Physical  and  Chem- 
ical Properties  of  Gases.  Translated  by  Henry  E.  Roscoe,  .  .  .  with  sLxty 
illustrations.  London:  .  .  .  Walton  tt  Maberl v.  1857.  8  ,  i»p.  XLi.+ 
298+16.    (19:3(J) .* 311.7 

BOBROER.   (jottfried  August.     Vermischt"  Schriftpu.  <  Joettingen:    1829.     .  .   . 

Dieterich     ...      scj.  16%  4  parts  in  2v.  (4677 ) 1 89. 1 

Contents  :— Vol.  I.  Homer's  IlUis.  pp.  22<;,  &  nvi ;  Vol.  II.  Os.Niaifs  (iiMlicliirn,  pp.  2r>\  ; 
Fragments,  pj).  231. 

BuRX,  Robert  Scott.  Model  Designs  for  Mansions.  N'illas,  Dwelling  Houses, 
Cottages,  Gates  and  Stables,  being  Plans,  Elevations,  Strtions,  I>etailod 
Drawings  and  Descriptive  Speciiiciitions;  with  Hints  on  Sanitary  Construc- 
tion, and  an  Essay  on  Dwellings  for  the  Working  (  lasses,  their  Construction 
and  Arrangement.  Edited  and  arranged  by  Hobert  Scott  Hum  .  .  . 
■asiated  by  various  professional  gentlemen.  London:  George  Herbert.  4". 
pp.  iT.+46-fl&+24+191  plates,  n.  d.   [1858VJ  (.^048j..... 526.2 
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Bl'RNap,  Geor^^e  W.  Lit*'  of  Leonard  Culvert,  first  (Governor  of  Mar}'land. 
22\i  PI".  l»j  .  Stf  Sparks.  J.,  Lib.  of  Am.  Biog.,  2(1  S«'rios,  VoL  IX.,  p.  1. 
(4^10 1 r 384. 1 

Bltinkt.  Gilbert :     .  .  .     lip.  of  Sttfishuri/.     Thf*  Hist<^iy  of  th»Mu'formatioii  of 

the  Church  of  lln^rliHi'l,  with  a  i-o])io)is  iinlcx.     Koviscd  and  C«.)rrected.  with 

addiri<Mial  NoT's.  and  a  I'n^fat-e.     I>y  iu'V.  K.  Niuvs,  D.  I> witli  two 

eng'ravinL'"^      Xhw  York:  !>.  Ai>i>let«.'n  iV.  Company,      .  .   .      \^['-\.     'W.  S\ 

Dp.   xlviii.-f-"»'.*J-r-]><>rfr.iit  of  Ihiniot:    xxxv.-|-r»o2;    xlviii-t-"»4;>.   hk.  Indrj' to 
uholr.     (4-11 ). 394.5 

Busii,  <ir'>r«.'"o.  Thr  Liie  of  MoliamiHfd,  .  .  .  Xt-w  York:  Harper  «.V  l>rothei-s, 
.  .  .     l-n.     1^  ,  pp.  v;i+l  platf.    fIL  V.  L.  No.  10.)  (4^171.... 386.8 

BuTLKH,  T'harli's  .  .  .  llor.'- Jiiri<li«  a' r^ubseiiva-;  l>«'mfir  a  roinn'ited  ^e^ies  of 
Nolo- n*>])('<'tiii<^^  the  Geo^napliy,  (..'hronolo^^y,  and  Liteniry  History  of  the 
princii)al  Codo<  and  oi'i;ruial  I>rHnm«^nts  of  the  Grecian,  Roman.  Feudal  and 
Canon  Law.     "^  "  '^     The  :?ocond  edition.     London:      ...   J.    White     .   .    . 

1%7.    S\  pp.  x\i.-f-:;8.    (5:l01»i 381.16 

Butler,  Charl<-s.     .  .  .     Sketch  of  the  ProtV'ssional  ('haracter  ot  the  Earl   of 

Mansfield.    -W  pp.  >^  .        (Bound  with  Hora*  .Tun^lioie  Sul>secivir— by  same. 
.sVr  p.  2id.)    ••■>:)')i>) 381.16 

BuTLEK,  [Joseph.]     Hol»art's  Analysis  of  Bishop  Butler"s  Analoj^-y  of  Kelij^ion, 
.  .  .     with  Notes.     ANo  Crawturd's  (,)nt'stions  for  Kxaminatinn.     Ke^^sed. 
by  CharU's  K.  Wrst.     .   .   .     New  York:    Harper  iV  Brothers,     .  .   •      1859 
16^  pp.  '22X.    (.Vix:)) 364.14 

Bywateh.  1.  li'ollcition  of  Bodh'ian  MSS.  14  pp.  12  .  See  Plato,  ed.  of  Wag- 
ner, p.  IIU.     (:d:iO) 258.28 

BAiiRY,   Piitrick.     TliP  Horticulturist  an<l  Journal  of  Rural  Art  and  Rural  Taste. 

.  .   .     r.ditj'd  1)y .  Rochester:  James  Vick,  Jr.   .  .   .   l^->i.  8  ,  pp.  ')7G. 

Vol.  111.     (:>24:ii 

Barker,  Geor^^e  F.     |  Kdilor.]     See  Franklin  Institute,  Journal  of. 

BiNNEY,  Wm.  G.  ...  [Joint  Kditor.J  Srr  Rafinesque,  C.  L.,  Complete:* 
Writing's  of.     I  .")42^) 463.5 

Brooks,  David.  [Honorary  Coumiis.sion(a-.J  Roport  on  'JVlej^raphs  and  Appimi- 
tus.  44  pp.  8  .  See  United  States,  Dept.  of  State.  Reports,  Interna- 
tional Fxhibition,  Vionna,  l^T-l  Vol.  II.  J.  {M40) 157.13 

Brown,  Authur  H.  |  Honorary  Commissioner.  |  Report  on  Government;d  Print- 
innf  Institutions  in  Luropi?.  18  pp.  s  .  See  United  States,  Depart- 
ment of  State.  Reports,  International  Kxliibition,  Vienna,  1x7.1,  \'ol.  11.  P. 
(^>4-^^, 157.13 

BRiDCfEs,  Lyman  .  .  .  [Artisan  Commissioner.]  Report  (m  the  Buildings  of 
the  Ivxhiliition,  and  on  l^ailroad  Structures.  8  ,  pp.  ^U+lG-f-en^.  See 
United  States  Dept.  of  State.  ReporLs,  International  Exhibition,  Vienna, 
I87:i.    Vol.  1 V.  A.a.    (:44<)) 157.13 

Blake,  William  Phipps.  Report  on  Iron  and  Steel.  8%  pp.  Lx.+'^20+f>  t'ng.  + 
2  plates.  See  United  State.s  Dept.  of  State.  Report>^,  International  Exhi- 
bition, Vienna,  l87:J.    Vol.  IV.  E.     (:)440) 157.13 

Bunsen,  Rolxirt.  ^lemoir  on  the  Intimate  Connection  existing  l>etween  the 
Pseudo- Volcanic  Phenomena  of  Iceland.  57  pp.  8".  See  Graham,  Thomas, 
Chemical  Reports  and  Memoirs,  p.  32:^.     (54f):^.) 493.3 
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BoDTELL,  Rev.  Charles.  .  .  .  The  Monumental  Brasses  of  England:  A  Series 
of  Engravings  .  .  .  with  brief  descriptive  notices.  *  *  *  I^ondon :  George 
Bell,  .  .  .  1849.  f.  pp.  xii.+5:J4-4">  plates  (Kcclosiastics,  Cross-Brasses 
and  Bracket-Brasses),H-()9  plates  (Brasses  of  Knights  and  others  in  armor, 
and  of  ladies), +H0  plates  (Brasses  of  civihans  and  ladies), +2  plat<*s  (Miscel- 
laneous Brasses), +1  plate  (part  of  a  can opy),H- Indexes  of  henUdry,  names 
and  places.    8  pp.    (4710) Cabmet  C 

BiL\iNERD,  Cephas.  [The  Libraries  of  Yoimg  Men's  Christian  Associations, 
3  p.  8**.]  See  United  Statks,  Bureau  of  Education,  Public  Libraries  in  U.  S. 
Vol.  L,  p.  :m.    (:)074) L.  R. 

Bii,LrNGS,  J.  S.     ...     [Medical  Librai-ie«  in  the  United  Stiites.  20  pp.  8vo.] 

See  United  States,  Bureau  of  Education,  Public  Libraries  in  U.  S.,    Vol  1, 
p.  \m.    (5074) L.  R. 

Brown,  Thomas.    .  .  .    Lectures  on  the  Philosophy  of  the  Human  Mind     .  .  . 

Corrected  from  the  last  London  Edition.    .  .  .    Hallo  well:  Glazier.  Masters 

&Co.    18:M.    2v.  8vo.  pp.  oa^  514.    {5420) 348.14 

Briogs,  Roberts.     [Editor.]     See  Frankhn  Institute,  Jounwd  of. 

Calderwood,  Henry.  .  .  .  Handbook  of  Moral  Philosophy.  Third  P]dition. 
London:  Macmillan  &  Co.   1874.     12%  pp.  vii.+277.      (5009). . . .  148.23 

C Ar.D WELL,  George  C.  .  .  .  [Editor.]  Agricultural  Qualitative  and  C^i^anti- 
tative  Chemical  Analysis.  After  E.  Wolff,  Fresenius,  Krocker,  and  others. 
New  York:  Orange  Judd  «fe  Company,  .  .  .  1>^()9.  12%  pp.  804. 
(5019) " 148.25 

Caxvert,  James.  Mission  History.  Sec  Williams,  Thomas.  Fiji  and  the  Fijians. 
8%  pp.  x+551.    (5242) 391.4 

Campbell,  Duncan.  .  .  .  History  of  Prince  Edward  Ishin<l,  *  *  *  Charlotte- 
town:  Bremer  Brothers,  1875.     10^  pp.  vii.+224.     (4747) 374.1 

Campbell,  George.  .  .  .  Lectures  on  Systematic  Theolo«j!y',  Pulpit  Eloquence, 
and  the  Pastoral  Character.  A  new  edition.  London :  .  .  .  Thomas  Tegg, 
1840.    8%  pp.  xii.+:372.    (5421 ) 364.10 

Campbell,  Tjord  John.     Lives  of  the  Lord  Chancelloi-s  and  Keepers  of  the  Great 

Seal  of  England,  from  the  earliest  times  to  the  reign  of  Queen  Victoria. 

New  Edition,  edited  by  John  Allan  Mai lor\'    .  .  .    lllus-trated.     New  York; 

James  Cockcroft  &  Co.    1S76.     lOv.  H\    (522s) 395.1 

Contents  :— Vol.  I.  Chancellors  and  I»rd  KeciKTs,  to  deatli  of  ('ardiuul  Woolscy.  pp. 
XV. ;  473  ;  portraits  of  author  ;m<i  William  Wickhaiii,  view  of  Chancery 
Lane,  and  16  colored  plates  of  jfrrat  seals. 
Vol.  II.   Sir  Thomas  More  to  Baron  (bcfiuiO  pp.  vi. ;  445,  and  portrait  of 

Sir  Thomas  More,  and  4  colored  plates  of  seals. 
Vol.  III.  Bacon  to  Clarendon,  pp.  vi.  ;  467, ;  portrait  of  Sir  Francis  Bacon, 

and 3  colored  plates,  seals. 
Vol.  IV.  Clarendon  tc^  I-,or(l  Somers,pp.  vi. ;  502  and  portrait  of  Clarendon, 

and  2  colored  plates,  seals. 
Vol.  V.  Lord  S.imers  to  Lord  King,  pp.  vi, ;  452  and  portrait  of  Lord  Somers, 

and  3  colored  plates,  seals. 
Vol.  VI.  Lord  KiuK  to  Ix>rd  Bathurst.  pp.  vi. ;  520.  and  portrait  of  Lord 

Camden,  and  l  colored  plate,  seal,  and  l  engr.  seal,  &e. 
Vol.  VII.  Lord  Thurlow  to  Lord  Loughborough,  pp.  vi.  ;  538,  and  portrait 

of  Lord  Thurlow. 
VoL  VIII.    Lord  Ersklne  and  Lord  Eldon,  pp.  vi.  ;617;  portrait  of  Lord 

Erskine. 
Vol.  IX.  Ix»rd  Eldon  completed,  pp.  vi. ;  490  ;  portrait  of  Lord  Eldon. 
Vol.  X.  Lord  Lyndhurst  and  Lord  Broughan,  pp.  vi.  ;  570 ;  a  portrait  of 
Lord  Brougham. 
I  need  hardly  advise  every  reader  to  consult  Lord  Campbell's  excellent  work. 

M  acaulay. 
A  work  of  sterling  merit— one  of  very  great  labor,  of  richly  diversified  interest. 

London  Qxiar.  Rev.,  1847, 
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Camp,  Geororo  Sidney.  Nomocracy.  ***  New  York:  Harper  <fe  Brothers 
1X45.     12\  pp.249.     (H.  F.  L.No.l:!^.)    (49l>9) 389.8 

C.NNNiFF,  Williiim  ...  A  Manual  of  the  Principles  of  Surj^'-erj',  based  on 
PatiioI()<^y,  ibr  stndrnts.  IMiUarlelphia:  Lindsay  <fe  Bhikiston.  1866.  8\ 
pp.  402.  *  |4TT.i) 371.8 

Caulyi-k.   riiomas.     Past  and  Prosent.      ***      New  York:  Wiley  A  Putnam. 

1^17.     12  ,  i)p.  vi.-h'>>^6.  [Library  of  Clioiee  Rcadinjr.]  (49T:V) 382.4 

Contt.-ms  :— I'aii  T.  Hook  L.  JM-ociii.     Ii«»okn.,  Tlir   Aii«icnt    M<mk.      Hook  IIL.  The 
Modiiii  Worker,     liook  lV.,Tli»'  Horoscope.     Part  II.,  Chartism. 

CAP.rKNTEii,  Charles  F.  |  Honorary  Coniniis>ioner.  J  L'eport  on  Instruments  of 
Pnrision.  -J^  i>p.  .^vo,  Srr  Lmtki)  .Statks,  I)e[)artnR'nt  of  State.  Iipports, 
Intornational  Kxliil.ition,  Vienna,  Is?:).  Vol.  11.  G.  (r)440) 157.13 

OAurp:N 'IKK,  Pliili])  P.  ...  'I'lio  .Molliisks  of  Western  North  .\merieii,  embra- 
ciiiLT  the  second  n'port  made  to  the  British  Assoeiation  on  this  sul.i»ject,  with 
otln'r  })a|)er<,  .  .  .  with  a  (General  Index.  8%  44().  pp.  See  Smithsonian 
Institution,  Miseeihineous  Collections,  Vol.  X.  (187o}  Art.  1.  (fMOi)). 443.1 

[.louit  Author]      Sn>    Lea,   I.  and  others.     Check  List  Shells  of  N.  A. 

Carnauan.  Ju-mes.  [Lenmn  on  Resun-ection.]  .  .  .  See  Murray  St.  Church, 
New  York.  Discourses  (4o46) 157.6 

Cakpani,  G.  P.  [Nott^s  and  Ob^ei'vations.]  8^cCelhni,  Benevenuto.  Memoirs. 
New  York.     2v.  in  12\     (47:;4) 383.18 

Cakplntku,  W.  B.  Epidemic  I>elusion^.  \(>\  pp.81.  .S^v- Half  Hour  Recre- 
ations in  Popular  Science,  at  p.  221 .      (•')U26| 148. 1 7 

Unconsciou.s    Action     of     the     Hr.iin.      29   pp.    1»)  .     Srr    H;df    Hour 

Recreations  in  Popvdar  Scitmce,  at  p.  I'Jl.     (o026) 148.17 

Cassagxac,  Adolph  ffc  (Iranier.  Histoire  de  la  Lan^'ue  Francaise  *  *  *  Paris: 
.  .  .     Firmin  Didot,    Freres   .  .  .   is«)2.     S  ,  pp.  xvi+V)4.  (oO^^).  108.3 

Caswkm.,  Aloxis  .  .  .  MoteoroloLrieal  Observations  ma  Ic  at  Providence,  R.  I., 
extendintr  ov«'i- a  period  of  twenty-eijjfht  years  and  a  half,  from  December, 
1S:11  to  ^lay,  1>^<>0.  iss  pp.  4  .  Src  Smithsonian  Institution.  Contnbutions 
to  Knowledo-(..  \(,|.  X[l.  (iscfioj  Art.  4.  (">4*.)2) 441.1 

CATiirw.T,  (Ieor<:«^  H.  fhe  Literary  Header.  *  *  *  New  York:  Ivison, 
Blakeinan.  Taylor  tV  Company.  1S76.  16  ,  pp.  xiv-|-426.  AnurU'ou  Edu- 
rafiaihif  Srrics,     (.'.1)7.')) 383.6 

Cavf.ndish   Soiiety    i  Founded  ]^1<».)     Wra-ksof. 

lland-hook  of  (  hemistry,  by  L'M>p()ld  (inu'lin.  translated  hy   H.  Watt.s.  12v. 
S  .     I  :.4:U  ) 493. 1 

Fhy.-inlnnfical  (  lieiiiistry,  by  ('.  <I.  Lehmann,    tran^l,^tod  by   (Jeoiw  K.  I^ay. 
:W.  -  .    i:.-l.ro ...' ; ..493.2 

Chemical  lu'ports  an<l  .Mem(»irs,  ein'ted  hy  Thoniits  (iraham.     lo4^>6).493.3 

Lite  of  (he  lion.  Henry  Cavendish    .   .  .   by  <  Jeor;_'-e  Wilson.  Iv.^.. 493.4 

Cheinieal  and  Physical  iieolo^^y,  ])\  tjustav  I>isehoi>,  transhitedby  15.  H.  Paul 
and    1.  Dnimiaond.     (.VJ^4i 494.1 

Chemical  Methoil,  by  Aui^ust  Laurent,  translated  by  Wm.  Odlin^^   Iv.  8"" 

(•>4^'7) ^. 494.2 

>Iemoirs  of  .John  Dalton,  by  W.  C.  Henry.  Iv.  Svo.  (o48S) 494.3 
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CHALMEiis,  Thomas.  .  .  .  The  Select  Works  of.  New  York:  Robert  Carter, 
1848.    4v.  8  ^ .    (4770) 372.7 

Contents  :— Vol.  I.  Memoir,  pp.  20.  Funcnil  Sermon  by  Rev.  John  Bruce,  pp.  7.  Mis- 
cellanies, i)p  .'»44.  Vol.  II.  Lectures  on  riomans,  i>p.  521.  Vol.  III. 
Sermons,  pp.  3«2.    Vol.  IV.  Sermons  and  Discourses,  pp.  414. 

[Each  volume  lias  a  separate  title  page.l 

Chamisso,  Adell>ert  ron.  W^erke.  Leipzig",  Weichraaiiirsche  Buchhandlang:, 
18:i6.    4v.  12  .      (407:5) 168.2 

Contents  :— Vol.  I.  iieise  urn  <li.«  Welt,  erster  Tlieil.  Z.  Vol.  II.  Keise  um  die  Welt, 
zwfiterTli.'il.  Vol.  III.  (iedidite.  Vol.  IV.  (iediclite.  Adelbert'sFabel. 
Peter  Sehlcmihl.    [Portraitx  arul  IlUistrathmx.] 

CflANNiXG,  Edwiird  T>^Tol.  Lite  of  WiUiam  EUery.  12%  pp.  7()+facsiiiiile. 
See  Sparks,  J.,  Lib.  of  Am.  Bioji".,  VoL  VI..  at  p.  85. 
(4814) 385.1 

CnANNiNO,  William  Henry.  [Translation  and  Preface.)  5^(?  Joutfroy  Intro- 
duction to  Ethics.     (4:)84) 281.22 

Cn  .\p  MAN,  John  Hatch  ffe  .  .  .  Instructions  to  young  Workmen,  ***  New 
York:  D.  Appleton  iV  Company,  •  •  •  1848.  12%  pp.  100+7  plates. 
(4815) '. 383.14 

Chappelsmith,  John.    Account  of  a  ToiTjado  near  New  Harmony,  Tnd.,  April 

See  Smithsoniim  Institution,  Contributions  to  Knowled}^c,  Vol.  VII.   (1855) 
S*},  1852,    with  a  Map  of  the  Track,    etc.    4  .  pp.  124+1  iuap+1   plat^. 

Art.  2.  (5487) 441.1 

Chaucer,  Geoffrey,  Selections  from  the  Poetical  Works  of,  with  a  concise  Life  of 
that  Poet,  and  Remiu'ks  illustrative  of  hig  Genius.  By  Charles  D.  Deshler. 
*  *  *  New  Edition,  complete  in  one  volume.  New  York:  Gcorg-e  P.  Putnam. 
1850.    16%  pp.  xiii+29C.    (4777) 374.5 

Ijg  Chaussee,  Pierre  Claude  NivcUe  dr.  [Le  Pr^jui:<^  a  la  mode,  pp.  8^3;  L'Ecole 
des  M^res.  pp.  84.  {Afemoir}\  Sf^e  Chefs  d'Oeuvres  des  Auteurs  Comiquea. 
8v.  12%  Vol.  III.    

Chauvenet,  WilHam.  ...  A  Manual  of  Speiual  and  Practical  Astronomy: 
Embracing  the  g:eneral  problems  of  Spheriad  Astronomy,  the  special  appli- 
cations to  Nautical  Astronomy,  and  the  theory  and  use  of  lixed  and  portable 
astronomical  in.^jtruments.  With  an  ippendix  on  the  metliod  of  lea.st  squares. 
Fifth  Rdition,  revised  and  corrected.  Piiilad'^lphia:  J.  B.  Lippincott  A:  Co. 
.   .  .     1874.     2v.  8%     [L'uiirrsiff/  I'Jfli^lon.]     (4504) 147.5 

Ck)ntents  :— Vol  I.  pj).  70S,  Spherit-al  A.s|ronom\.  Vol.  II.  pp.  G.J'J.  Theory  and  Use  of 
Astnaiomical  Instruments.  Mfihod  of  Le.t.Nl  Squan^'^  [htuiiuH]  p.  460.] 
(j*i'.  pluUf<\. 

Chefs-D'Oeuvre  DE.S  AiTKiits  CoMK^i  Ks     .  .  .     PuHs    .  .  .     Finuiu  Didot 

Frt-r^s   .  .  .   1800.  «v.  12  .  (501)0)  \Shnrf  mr,Hoir  of  each  ni(f!,or.]l\S.l3 

Contents  -.—Vol.  I.  Scarkox— .lodeU't.  Don  .TaplH't  d'Arnn-nit;. 

MoNTFr.Kriiv  — La  Kt-nim-'  juu'e  <"t  i>arUi\  La  Fille  ("apitaiue. 
La  Fontaink-Lc  Klort'iiiin.  L«'  Mi^n-ure  ;,Mlant. 
B.VK(»N— L'honime  a  bonne  I'oi  tune. 
Vol.11.  Dancoi  )tr— Lc  ('ln'vali«-r  a  la   mode     L»»   Mari   rctrouve.    Les 
Trois  Consines.  LcLjalani  .lardiiiirr.    Les  nt)nr;ieoises  de  iiualite. 
Dtfrksny— L'Kspril  de  conira<li<'tioji.      Le  double  Wuvaye.     La 
Coquette  du  villa;ie.     Le  .M;iriaice  fait  <'t  riunpu. 
Vol.  III.  BKUKVset  PAL.vi'i{,vT--Le  (Irondenr.    L'Avocat  Pat(din. 
Le  S.\ge— Crispin  lival  de  son  maitre  Turcaret. 
D'Allainvak— L'Ecoh'  des  Bourj^i  ois. 
La  Chai:sskk— Le  I'n-jn^e  a  la  ukmIc.     L'Kcoh'  des  Meres. 
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Vol.  1\'.    I)KSToiriu>  — I.c  rhilosoidi*'  .Maii<-  L<'  (Tlori«'nx.     Ia-  Dissijia- 
tnir.    L:i  fanssc  Aiiiw's. 
Kat.an-  I,:i  rupillo.     Les  OriLcinraux. 
hmsfv  -  [.iv^  l)('lH>rs  iroiiiiKMirs.  on  I'lloiiinie  du  jour. 
\'o!.  V.  M  AK'iv  \i  \     Ki' J,c.r.  .     [.is  fanssrs  (OntidiMu^s.     Lo  jcu  dr  Tam- 
oui'  i-t  (III  liM  'ani. 
riilON  — La  MiinuiKiiiic. 
(Ji:i:s<i;i    -I.f  Misliaiit. 

\'') r^T.Mi;!.— Naiiini'.  ou  !/•  Ptt'iuiri   vaiin'ii. 
KnrssK  \i  ,  .1.  .1.     L:    D.'viii  il.i  villai;.'. 
V<»].  \I.  Di:MAm>     l/Iiiin:'iiiuint. 

La  NoiKi;-    L.I  ((Miiu-tlc  coni^cof. 
Lac  KIN  -L»s  .M(»«'urs  ilu  tcinps. 

r.vvAKT  — Lis  trois  Sullain'"-.  (Ml  Snliinan  IL  La  riiiTrhcii-^e  d' es- 
prit. Li's  AjtiMius  dc  J.astif'!!.  Uiisiirimc.  Parodir  du  l)»'vin  du 
villam'  — Autirttc  t'l  Lnnin— Ninctu*  a  la  rour.  oji  !»•  ('apri«'r  ani- 

OUH'UX.       ]j^  IICV«'1  ics  rrUoUM'it'CN  d'"<  (JlTCS. 
r.AinilF  — L<'S  f;iu^srs  iul'ldilrt  t-i. 
r<)IN.<IN(  T  d«'  Ll  Vm  — Lr  ('rlflr.  OU  la  Sojlf  .1  la  IMnd«'. 

VoL  \'IL  Lh;vA  i.m:— Lr  I'hihtsophc  <:)ns  W  sa\c»ir.  La  <;a>:»*iirc  imprcvue. 

MAit.MnM  I-  L— L'Aiui  dc  la  .\L<isou. 

('<»!. 1. 1  -La  I'artif  dt-  cliassc  d«'  Ilmii  IV. 

M(»N\  »:i.— L"Aui:nil  Imiuitu. 

A I  iHMia  x  — Lev  IClordi^  nil  jr  Mo' t  siipposr.  Lt^  lit  \o  du  niari  on 
If  ]\Liul«*aji— Auaxaiii.iudrc.  ou  \r  Sa' rifu  «•  au\  (Jroc^s. 

f'UKHoN  — La  railufic  dr  ni«>rurs. 
Vol.  VII L  n.vui.Kvii.i.K— LosChafeaitx  «ii  Kspa;:u('.  Lf  vicuxCN-libataire. 

I)'t>;i.ANTi.\i:-  \a'  Philiut"'  d«'  Moli^'ir.      L'lntriu'u*'  Ki>ist(daire. 

Dksi-oucks— Lo  Sourd.  ou  rAuhtrj^c  phdnt*. 

Lf.mioK'Ikk— IMautr  — I'iut  •, 

Chemist,  Thr.     ...    '  *  ^     Lnn<]()n:  Kiii^'-lit  ^V  Larcy    •  .  .     1S24-').  2\.  S\ 

pp.  viii.+^U^-f-[T  in<lcx|:  4^0+|7  indoxll-VIGTi 464.12 

A  weekly  publication  1i.';^miu  March  I.',  ixJL  and  chjsed  April  l«;.  1S2'>. 

Chkunieu,  Aiidn'.  Poc-ios  do — rrorialrss  «riin('  iiotioo  par  M.  II.  do  Litonche* 
Paris:       t.i.  ChanM-ntirr     .   .   .      1S77.     \'2  ,  pp.  'JS:^.     i')i>s^) 118.14 

CnKUOX,  Louis  Claude.  [Lo  TaHutredo  ^[oonv.-:.  j^p. -^T.  {Mrmoir.]  SVr  Cbets- 
d'Oouvrcs  do<  Autours  Comi.|uo.s  Sv.  li>  .    Vol.  VII.  C.O'.MM 1  18.13 

CnKvntEUL.  [and  others]  .Annale  d<^  Ihiniio  et  do  Phisi.pio  .  .  .  (^uatri- 
einoo  Si'rio.     Paris,  1S«;4.     -W.^  . 

CnEVKKiL,  |Mic1ii'l  Ku<,nMio.l  Physical  Tuvostirrations  ou  Oyointi*:  On  t.ht* 
JnHuonro  tiiat  two  Colours  may  oxoroiso  upon  «'ach  other  when  soon  simulta- 
neously. 7"»  pp.  S  .  .s'/r  « Jviihain  Thoiuas.  ClirMuical  K'oport<  and  M'-inoirs, 
p.  in.V    \:>\:\{\) : 493.3 

CniTTENDKN,  LulIus  K.  Tlio  ( 'aptaiu  of  Tioonderotr.i.  Annual  Address  .  .  . 
at  Montpolier.  Vt.,  October  .'^,  1872,  >^9,  ]>p,  X  .  .SV/-  Vormont  Historical 
Society,  Procoedin^^s  of.     .   .  .     at  p.  1.     {A>"20) 381.8 

Cjiittenpex,  M.  W.  Life  of  Sir  Isaac  Newton.  01.  pp.  >* \  Srr  Newton  Isaac, 
The  Mathematical  Principles  of  Natural  Philosoi»hy,  at  p.:..  (478:>»)  371.16 

Church,  Alfred  J.  ...  [Joint  Kditor. )  .sVr  Tacitus,  A^'-ricola  and  Ger- 
mania.     (5043) 258. 10 

Cicero.  The  Orations  of  Cicero  ajrainst  Catilina,  with  notes  and  an  Introduc- 
tion, translated  from  the  Uenniui  of  Karl  Halm,  with  many  additions,  by 
A.  S.  Wilkins  .  .  .  London:  MacMillan  A:  Co.  1871.  .  .  .  16^  pp.  160. 
(5034) 258.12 
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Clarke,  Adam,  D,  D.  Bibliographical  Dictionary:  contaiiiingr  a  chronological 
Account,  alphabetically  arran^'^d,  of  the  most  curious,  scarce,  useful  and 
important  l)Ooks,  in  all  deparbnents  of  liteniturc  which  have  been  published 
m  .tthiopic,  Arabic,  Annenian,  C'lialdee,  Coptic,  Greek,  Hebrew,  Latm, 
rei>iim,  Samaritan,  SjTiac,  iVc.  .  .  •  nu-ludiu^^  the  whole  of  the  fourth 
Edition  of  Dr.  Harwood's  View  of  the  Classics,  with  iu numerable  additions 
and  amendments.  To  wliich  sire  add(»d  an  eisssy  on  Biblio^aphy  .  .  . 
and  an  acxjount  of  the  best  En^dish  translation  of  each  Greek  and  Latin 
CLissic  ...***  Manchester  .  .  .   \V.  Bavnes,  M)4.   .  .  .    Ov.  r2' (400:J) 

L.  K. 
Contents  :— Vol.  I.  Ab.  Hi.  pp.  2S8  &  fuosimih'.      Vo'..  II.  Bi.  Co.  pp.  .100.      Vol.  III.  Co. 
(li.  pp.300,     ^■()l.  IV.  Cini.  Ly«\  pp.  iv.  cS;:ni.      Vol.  \'.  Mai».  I'yt.  pp. 
vi.  &  'Jfji't.     Vol.  ()ni.  Zui  and  ikUUmhI;;,  pi».  viii.  &;348. 

[Cl.xuke,  Adam]    The  Biblio^a-aphical  Miscellany.     *  '^^  *     London     .  .  .     W. 

Baynes     .  .  .     1806.    l!v.  V2\  pp.  vii.+;324;  xi.4-32;J.     (4604)         L.  R. 

Contents  :— Vol.  I.    1.  An  account  of  the   Enjxlish  translations  of  all  tlio  Greek  and 
Konian  Classic  and  Kcelcsiaslioal  writers    ...    2.  A  list  of  .Vrabic  and 
Persian  (Iraniniars,  Lexicons  and  Elementary  Treatises    .  .  . 
Vol.  II.    1.  Orii^in  of  lanj^uaue  and  alphabetical  characters.    2.  ()rij,Mn  of 
Printing;.    ;>.  Italian  Trintinj:.  4.  Catalojj:ne  of  Authors  on  HiblioK'rapby. 
5.  Alphabetical  list  of  towns  and  citi«'s  \vlu*re  printin.i;  was  carried  on 
in'the  fifteenth  century.     G.   An  Essay  on   Iiiblioy:raphy.     7.   Several 
Bibliographical  SyNt<ins.     .s.  A  complete  table  of  the  (Hymj)iads.    9. 
The  Roman  Calendar,    lo.  The  Ilejrah.    11.  Tables  of  the  Khalifs. 
NOTF— These  volumes  are  in  continuation  of  the  IHblionraphical  Dictionary  by  the 
same. 

Ct.ark,  E.  C.     ...     Karly  Roman  Law.     The  Regal  Period.      London I'Mac- 
millan  k  Co.    1872.      Vi  ,  pp.  vii.+lol.    (5142) 258.16 

Clarke,  Frank  Wig"glesworlh.  The  Const«ints  of  Nature,  P.'rt  I.  Spt'citic  Grav- 
ities; Boiling  and  Melting  Points;   and  Chfnnical  Formnhe.     f^  ,  pp.   272. 
See  Smithsonian  Institution,  Miscellaneous  Collections,   Vol.  XI I.     (1874) 
Art.  2.     (7511) 443.1 

Cu^RK,  William  S.  [Translator. |  .SVr  Scheerer,  T.  I)lowi^>ipe  Manual. 
(5400) Chem.  Lab. 

Clarke,  William.  See  Lewis  M.  Expedition  184-6.  (H.F.L.— )  (4940).  .389.10 

Clark.  S.  N.    See  Warren,  S.  N. 

Clarkson,  Thomas  .  .  .  The  History  of  the  Kisc.  Progress  and  Accomphsh- 
mentof  the  Abolition  of  the  African  Slave  Tnide,  by  the  British  Parliament. 
Abridged  by  Evan  liewis.  Wihuington:  K.  Porter  .  .  .  1>^16.  12  ,  pp.  ^348. 
(5282) 375.30 

Classical  Manual;  or  a  mythological,  historical  and  geographical  Commentary 
on  Pope's  Homer  and  Drjden's  Virgil :  with  a  copious  index.  liOndon :  . . . 
for  Longman  [and  Co.]  1^27.    8  ,  pp  097.      ( 5129 ) 473. 1 0 

Clay,  Careius  Marcellus.  Th»^  Writing-s  of — including  Speeches  and  Addi-esses. 
Edited,  with  a  Preface  and  Memoir,  by  Honicedreeley.  New  York:  Harper 
&  Brothers,     .  .  .     1848.     8\  pp.  x.+.^ T.+i^ortrait.  (4704) 372.6 

Clem£NT,  J  .  .  .  Memoir  of  Adonham  Ju^lsou:  being  a  sketch  of  his  Life 
and  Missionary  Labors.  *  *  *  Auburn:  Derby  A:  Miller,  ISol.  12  ,  pp.  JJ36, 
portrait    (4651) 218.26 

Cljdcknt,  Saint.  The  genuine  epistle  [translated]  4-5.  pp.  8\  .SVf  Wake 
Williavi  .  .  .  Genuine  Epistles  of  the  Apostoliail  Fathers,  at  p.  71. 
(4799) 371.11 
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Clement,  Saint.  The  Second  l^pistle  of  [translated]  10,  pp.8\  See  Wake  W. 
Genuine  Epistles  of  th«;  AiX)stolical  Fathers,  at  p.  463.  (4709) 371.1 1 

Cleveland,  Henry  K.  Life  of  Henry  Hudson.  78,  pp.  12'.  See  Sparks,  J  , 
Lib.  of  Am.  Biogr.,   Vol.  X.  at  page  IS.-).     (4814) 385.1 

Cleaveland,  Parker  .  .  .  H«»suUs  of  Meteorolog-ical  Observations  made  at 
Brunswick.  Maine,  between  lSi)7  and  ls"»9.  Ki'duc-tvl  and  diseu^sed  .  .  . 
by  Charl.'s  A.  Schutt  .  .  .  4  ,  pp.  \'i.-{-'>4  Sa-  Smithsonian  Institution, 
Contributions  to  Knowled-e.  Vol.  XVI.  (1S70)    Art.  :5.  (54i)«>) 441.1 

Clifkoud.  .  .  .  Atoms.  2(>,  pp.  16  .  N<r  Half  Hour  Recreations  in  Popular 
Science,  at  p.  420.     (o026) 148. 1 7 

Clyde,  .Jam»'s.  .  .  .  (ireek  Syntiux,  with  a  Rationale  of  the  Construction  .  .  . 
with  prefatory  notice  by  .lohn  S.  Blackie  .  .  .  Fifth  Edition,  revised 
throu^diout  and  hiiyely  re- writ  ten,  coutainin*,'  an  Enjrlish  Summary  for  the 
use  of  Learners,  and  a  chapter  on  Accents.  Edinburgfh:  Oliver  A' Boyd. 
1876.    y  ,  pp.  x+272.    (4G4U) 258.34 

Cobb,  11.  .  .  .  [Joint  Editor  and  Proprietor,  Vols.  7 — 15.]  Sec  Traver,  M. 
Western  Journal,  Vn\  8  .       (.V2:>X) 393.1 

CocKEU,  B.  F.  ...  The  Theistic  (Conception  of  the  World.  An  Essay,  in 
opposition  to  certain  tendencies  of  modem  thoupfht.  ***  *  New  York: 
Harper  .V  Brothers,     .  .  .     1875.      16" ,  pp.  426.     (4i74) 348.3 

Coffin,  .lames  Henry.  Psychometrical  Tables  for  det^'rmining  the  forc^»  of 
Aqueous  Vapor,  and  the  relative  Humidity  of  the  Atmosphere,  irom  indica- 
tions of  the  wi't  and  the  dry  bulb  thermometer,  Fidirenheit.  8',  20  pp.  Sec 
Smithsonian  Institution,  Miscellaneous  Collections,  Vol.  I.  (1860)  Art..  2. 
( 5500 1 443. 1 

On  the   Winds  of  the  Northern  Hemisphere.     4'',  pp.  200+18  plates. 

See    Smithsonian  Institution,  Contributions  to  Knowledge,  Vol.  VI.     (1854) 
Art.  7.  (54S6) 441.1 

The  Orbit  and  Phenomena  of  a  Meteoric  Fire-Ball,  seen  July  20,  1860 

...     4*',  p[).  50+2  plates.     Sre    Smithsonian  Institution,  Contributions  to 
Knowledge,  Vol.  XVI.  (1870)  Art..  6.  (5496) 441.1 

Coffin,  William  F.  .  .  .  1812:  ITie  War  and  its  Moral:  A  Canadian  Chro- 
nicle.   Montreal:     .  .  .     1864.    8\pp.  296.      (4767) 372.9 

Calle,  Charles.  [La  partie  de  chasse  de  Henri  IV.  pp.  65.  (Memoir.)]  See 
Chefs-d'Oeuvres  des  Auteui-s  Comiques.  8v.  12\,  Vol.  VII.  (5090).  1 18.13 

CoT.ERiDGE,  Samuel  Taylor  [votes.]  See  Southey  R.  Life  of  Wesley,  2v.  12**, 
(4746) r ' 374.13 

Collier,  John  Payne.  A  bibliogniphical  and  critical  account  of  the  lurest  books 
in  the  English  language,  alphabetically  arranged  .  .  .  New  York: 
David  G.  Francis  .  .  .  Charles  Scribner  .  .  .  1876.  4v.  16°.  (5240). 396.2 

Colli EU,  Peter  .  .  .  [Scientific  Commissioner.]  Report  on  Commercial  Fertili- 
zers. 67  pp.  8^  iSVt'  United  St.\tp:s,  Depjirtment  of  State.  Reports, 
International  Exhibition,  Vienna,  187;j.     Vol.  II.   C.     (.5440) 157.13 

Combe,  Andrew.  .  .  .  The  principles  of  Physiology  apphed  to  the  preservation 
of  health,  and  to  the  improvement  of  physical  and  mental  education.  With 
six  woodcuts.  From  the  seventh  Ethnburgh  ecUtion.  New  York:  .  .  . 
Harper  <V:  Brothers  .  .  .  1848.  12%  pp.  408.  (Questions  on,  by  Alfred 
AdcUs,  p.  358. )    (4889) 387.2 1 
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Co^iTE,  Achille.  See  Ruschenberger.  W.  T.  W.,  Text  Books  of  Natural  History^ 
2v.  12\    (5163) 384.11 

Co:sr['Ey  de  Parifl.    See  Orleans,  Louis  Philippe. 

Coi^ANT,  Mrs.  Hannah  Chaplin  .  .  .  The  English  Bible.  History  of  the 
translation  of  the  Holy  Scriptures  into  the  Enghsh  tongue.  With  speci- 
mens of  the  old  English  versions.  *  *  *  New  York:  Sheldon,  Blakeman 
&Co.  ...  1856.  12%  pp.  461+portrait  of  Wyclifte  &  Tyndale. 
(6286) 375.28 

"The  'Ilistorj*  of  the  English  Bible,'  whieli  is  the  most  elaborate- „nd  important 
ol  her  works,  presents  a  richer  variety  of  historical  materials,  more  philosophically 
digested  than  Anderson's  ponderous  octavos  on  the  same  subject." 

American  Cyclopccdia. 

ComuD,  Timothy  Abbott.  Check  List  of  the  Invertebrate  Fossils  of  North 
America,  Eocene  and  Phocene.  8'',46pp.  See  Smithsonian  Institution, 
Miscellaneous  Collections,  Vol.  VII.  (1807)  Art.  6.  (5506) -443.1 

Coi^TKiBUTioirs  to  American  History.  1858.  See  Historical  Society  of  Pennsyl- 
Tania.    S\  pp.429.      (5203) 391.10 

CoiTTKRs,  Francis.  Life  of  John  Eliot.  12^,  pp.  xii.+357+facsimile.  See 
Sparks,  J.  Lib.  of  Am.  Biog.,  Vol.  V.    (4814) 385.1 

CooKB,  Josiah  P.,  Jr.  ...  The  New  Chemistry.  With  thirty-one  illustra- 
tions.  Fourth  Edition.  Henry  S.  King  &  Co.,  London.  1876.  16°,  pp. 
333.    (5430) 466.21 

CooxE,  Josiah  Parsons  jr.  Chemical  Problems  and  Reactions,  to  accompany  Stock- 
liardt's  Elements  of  Chemistry.  Philadelphia:  Published  by  E.  H.  Butler 
*Co.    1865.  8%  pp.  128.    (4713)  Chem.  Lab. 

Cookk,  Josiah  Parsons  jr.  .  .  .  Rehgion  and  Chemistry;  or.  Proof  of  God's  plan 
in  the  Atmosphere  and  its  Elements.     Ten  Lectures  deUvered  at  the  Brook- 
lyn Institute,   Brooklyn,  N.  Y.     On  the  Graham  Foundation.     *  *  * 
Second  Edition.    New  York:  Charles  Scribner  &  Co.   1867.     16°,  pp.  :^. 
(5374) 465.8 

Cooke,    Philip    St.    George    Brig.    Gen.    U.    S.    A.     Cavalry  Tactics:  or, 
regulations  for  the  instruction,  formations,  and  movements  of  the  cavalry  of 
army  and  volunteers  of  the  United  States,     .  .  .     with  sixty  additional 
iUnstzations.    By  Lieut.  Colonel  George  Patten,      .  .  .     New  York:     .  .  . 
J.  W.  Fortune,     .  .  .     1864.    12°,  pp  xiii.+294.     (4600) 238.14 

Cooi^Y,  William  D.  [Translator.]  See  Parrot,  Friedrich,  Journey  to  Ararat. 
(5317) 376.6 

COPPKB,  Henry  .  .  .  [Illustrative  Notes.]  S'ceMarmont,  A.  F.  L.  V.  Spirit 
of  Military  Institutions.    (5001) 148.20 

[Editor]    See     Orleans,      L.      P.      Comie  (le  Paris.      History  of  the 

Civit War  in  America.    (4980) 227.3 

Cormack,  John  .  .  .  [Translator.]  See  Fenelon,  F.  S.  ...  Lives  of 
Ancient  Philosophers,  (H.  F.  L. — )    (4931) 389. 10 

wTTA,  Bemhard  vati.  Rocks  classified  and  described.  A  treatise  on  lithology. 
An  English  edition.  By  Philip  Henry  Lawrence.  With  English,  German, 
and  French  synonyms.  Revised  by  the  author.  London :  Longmans,  Green 
*Co.    1866.    8%  pp.  xii.+425.   (5191) 466.1 
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CouEs,  KUiott     .  .  .     Viold  Ornithology.     Comprising  a  Miinual  of  Instruction 

for  proourinor  and  presprviny"  Viirds,  and  Check  List  of  North  American  birds, 

Salom:      Naturalist^'    Agency.      1^74.        .^  .    pp.    iv.+116+137. 

(:45s  1 463.6 

Coui-AX(.Ks.  Fiistol '// .  .  .  .  lli^toirn  des  Institutions  }'(jliti<pifs  do  TAncienne 
France.  Premiere  Pailie — T/Kmjiir^^  Komain.  L">  (jerniams — La  Koyaut<'' 
M('rovin;ricnne.  Paris:  .  .  .  Haehett-^  ct  (.'i''  .  .  .  1^7v».  S  .  pp.  ."H;}. 
M6l:5i 157.7 

CouKT  luid  ('anip  of  I^)na]>ai'tc.  N»'w  York:  Harper  A  ProthoiN;.  .  .  ".  L^4^), 
]'2  .  pp.  ;l"^'.».  Iiiortrait  of  Talleyrand  and  L'-enealo'-rif-al  chart  of  Bonaparte 
Paiuily.l    .  H.  F.  L.  No.  •_><.♦.  1    i4^r,2i '. 386.23 

[Coi'MN,  \'i(toi\  j  An  Kpitomt' of  th«^  Histor>- of  Philn>.)pliv.  Prin^^  the  works 
adopted  l>y  th*'  Fnivcr-ity  of  i'raiu*e  f<tr  instniction  in  the  ocUep-s  and  hig-h 
school-.  '1  iMii^lated  frcm  the  French,  with  additions,  and  a  continuation  of 
the  hi-l«iry  from  the  time  of  Reid  in  th«' pre>»'nt  <Liy  •  •  .  New  York: 
Hnrper<V-  Bn.th'-rs  .  .  .  \^V>.  2v.  P2  .  i»p.  :)11 :  2~i\  iH.F.L.  Nos.  143-4.) 
Ml»:;:;i 398.12 

Coxi:,  Williiim,     .  .  .     Memoirs  i,»f  the  I  >;ike  f)f  Marll>ort)u<rh,  witli  jiis  original 
corre>])ond(Mic(;:  collecte«l  from  the  liiuiily  records  at   lilenlieim.  and  other 
authentic  >ources.       .   .   .       A  new  edition,  rr'viscd  hy  John  Wade.     .   .   . 
Lond'ai:  (Jeorire  Pell  iV:  Soii<,  1^7r).     :W.  P'»  ,  pp.  oo*).  4'.>;1,  4^o.  portrait,^. 
(ol:il) r 376.13 

Cox,  Snnmel  Hansorn.  [Semou.]  >Vr  Murray  St.  Church,  New  York.  Discourses 
.  .  •    (4o4<^) ' 157.6 

CiiACE-flAi.vKirr  F.  .  .  .  D  vein. ir  and  cali<o  printing:  including  an  account  of 
the  most  recent  impi-ovements  in  the  manufacture  and  use  of  atiidine  colours. 
Illustrated  with  wood  eiiyravmgs  and  numerous  specimens  of  printed  and 
dyt  d  fal)rics.  .  .  .  Kilited  hy  .Tolui  Stenhouse.  .  .  .  and  Charles 
K«hvard  ( Iroves  .  .  .  Manchester:  Palmer  A:  Howe  .  .  .  1871)  .  .  . 
^\  j.p.  x.xix.-f.Mu,  [chart  :!t  p.  4-<0l     (  F)i '.'.») 462.6 

ClLMFiJKD  [Sir  1;.  W.|  [Questions  for  Kxamination.]  .s'r^  iJutler  J.  Hobart's 
Analy>is  of  Iiisho]>  Puller's  Analogy  of  Ri'ligion.     (5'2s:)) 384.14 

Cricfiton,  Andrew.  .  .  .  The  History  of  A raViia.  Ancient  and  Modem.  With 
a  majt  an<l  engi-avings.  .  .  .  New  York:  Harper  tV  Ih'others,  .  .  .  1845. 
2v.  \2  ,  J.p.  41S-f map:  4-2'2.     (H.  F.  L.  Nos.  iyS,  69.)  (4s^7) 387.19 

CuicriTON.  Andrew  .  .  .  and  ^Vheaton,  Henry  .  .  .  Scandinavia.  Ancient 
and  Modern:  1m  ing  a  histoiy  of  Penmark.  Sweden,  and  Norway:  .  .  . 
wnth  illu>t rations  of  their  natural  history.  \Vith  a  map  and  twelve  engra- 
vings. .  .  .  New  York:  Haiper  iV  Brothers  .  .  .  Is4(i.  2v.  12',pp. 
:;7:i+niap;  40:^     i-mx) 389.7 

Crofi  UT,  AV.  A.,  an<l  John  M.  Moms.  The  Military  aiid  Civil  History  of  Con- 
necticut dming  the  \Var  of  l-^lJl -'(>>,  comprising  a  detailed  accoulit  of  the 
various  Pegiments  and  Batteries,  .  .  .  Illustrated.  New  York:  .  .  . 
Ledyard  Bdl.     iNiS.  S\  pp.  SOI.  numerous  portraits.     (4^V)) 381.10 

Croker.  John  Wilson  .  .  .  [Editor,]  Src  Hervey,  J^ord  John,  Memoirs  of 
the  Keign  of  George  the  Second.     2v.  12' .     (47->^) 374.14 

Cr'jOkes,  William.  .  .  •  Uoehrig,  Krnst.  .  .  A  practical  Treatise  on  Met- 
allurgy, adapted  from  the  hist  German  edition  of  Professor  KerFs  Metallurgy. 
London:  Longmans,  Green ("C- Co.  lSOS-70.  3v.  8  .  (8248— 5:m ) . . 352. 1 2 
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CoDtentf  :— Vol.  I.  Lead  and  other  metals,  pp.  xxviii. ;  724r  204  eng. 

Vol.  n.  Copper  and  Iron.  pp.  xxlv. :  876  :  xvl. ;  1  plate  (273  eng.) 
Vol.  III.  Steel,  Fuel  and  Supplement,   pp.  xxxii. ;  820, ;  xlv.  (146  eng.) 

Vol.  IL  bears  imprint  of  John  Wiley  &  Sons    .  .  .    New  York. 

Cbookss,  William  .  .  .  [Editor.]  See  Mitchell,  John.  Manual  of  Practical 
Assaying. 

Cbookss,  William  .  .  .  [Translator  and  Editor,  with  extensive  additions.] 
See  Wagner  R.  A  Handbook  of  Chemical  Technology.    (5368).  .Chem.  Lab. 

Cbookes,  William.  [Editor  and  Reviser.]  See  Reimann,  M.  On  Aniline  and 
its  Derivations.     (5426) 462.20 

Cboll,  James.  Chmate  and  Time  in  their  Geological  relations:  A  theory  of 
secular  changes  of  the  earth's  climate.  .  .  .  New  York:  D.  Appleton& 
Company,  .  .  .  1875.  12',  pp.  xvi.+577+frontispiece+7  colored 
plates.    (5148) 382.8 

Cbolt,  Greorge.  Life  and  Times  of  His  late  Majesty  George  the  Fourth.  Witli 
anecdotes  of  distinguished  persons  of  the  last  fifty  years.  .  .  .  New  and 
improved  edition.  New  York:  Harper  &  Brothers  .  .  .  1846.  12",  pp.  414, 
portrait  of  George  IV.    (H.  F.  L.  No.  15.)   (4851) 386.12 

Cross,  C.  R.  ...  [Joint  Editor.]  See  Wells,  D.  A.  and  others.  Annual  of 
Scientific  Discovery     .  .  .     1871.    (5232) 467.1 

«Cbijbe,  C.  F.  ...  [Translator.]  See  Eusebius  Pamphilius.  Ecclesiastical 
History.    (4704) 348.7 

Crutweix,  Clement.  .  .  .  Life  of  ...  Thomas  Wilson  .  .  .  Bishop  of 
Sodor  and  Mau.    84  pp.  f.    See  Wilson,  Thoma.s,  Works  of.  (5337)49 1 .  10 

CuDMORE,  P.  ...  The  Irish  Republic.  A  Historical  Memoir  on  Ireland  and 
her  Oppressors.  Saint  Paul:  Pioneer  Printing  Company.  1871.  8%  pp.  331. 
(4748) 372.11 

CuPMORE,  P.  .  .  .  The  Civil  Government  of  the  States,  and  the  Constitutional 
History  of  the  United  States.  Second  PMition.  New  York:  ...  P.J. 
Kennedy    ...     1875.    8%pp.259.    (4540) 381.18 

[CuMMiNO,  Sir  A.  R.  Gordon.]  Toads  in  the  Hole.  See  Half  Hour  Recreations 
of  Popular  Science,  at  p.  274.    (5026) 148.17 

CuKiTiNOHAM,  Allan.  The  Lives  of  the  most  eminent  British  Painters  and 
Sculptors.  .  .  .  New  York:  Harper  &  Brothers.  1846.  5v.  12\  [Por- 
traits.] (H.  F.  L.  Nos.  17, 18,  19,  66,  67.)    (4853)  386.14 

Contents  -.—Vol.  I.  Early  Painters.  Hogarth,  p.  14.  {portrait)  ;  Richard  Wilson,  p.  171 ; 

Reynolds,  p.  186  ;  Galnsborouy:h,  p.  282. 
Vol.  II.  West  (portrait) ;   James  Barry,  p.  54  ;   Wm.  Blake,  p.  124  ;   Opie, 

p.  166  ;  Geo.  Morlaiid,  p.  184  ;  Edward  Bird,  p.  208  ;  H.  Fiiscli,  p.  223. 
Vol.  ni.  Gibbons,  p.  5  ;  C.  G.  Gibber,  p.  19  ;   L.  F.  Bonbrillac,  p.  31 ;  Jos. 

Wilton,  p.  62  ;  Thos.  Banks,  p.  74  ;   Jos.  Nollekins,  p.  108  ;  Jno.  Bacon, 

p.  174  ;  Anne  Darner,  p.  214  ;  Jno.  Flaxman,  p.  237,  (portrait.) 
Vol.  rV.   Jameson  ;  Kamsay,  p.  33  ;  Komney,  p.  43  ;  Runciman,  p.  125 ; 

Copley,  p.  138,  (portrait)  ;  Mortimer,  p.  158  ;   Kaeburn,  p.  172  ;   lloppner, 

p.  203 ;  Owen,  p.  214 ;  Harlow,  p.  229  ;  Borrinjrton,  p.  245. 
Vol.  V.  Conway  ;  David  Allan,  p.25  ;  Northcote,  p.  40  ;  Beaumont,  p.  117  ; 

Lawrence,  p.  134,  (portrait) ;  Jackson,  p.  229  ;  Liverseege,  p.  249  ;  Burnet, 

p.  261. 

CuBBiXR,  Amos  N.  .  .  .  Tables  of  Latin  Suffixes  and  a  list  of  Prefixes.  With 
iHiistitttiTe  example^.  ♦  ♦  *  Philadelphia:  Eldredge  &  Brother,  .  .  . 
1878.    12%  pp.  iv.+35.    (4557) 268.4 
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Curry,  Daniel.  .  .  .  [Editor,  notes.]  See  Southey,  R.  Life  ofWesley. 
2v.  12^     (4746) 374.1a 

CuRWEN,  Henry.  A  History  of  Booksellers,  the  old  and  the  new,  *  *  *  ... 
London:  Chatto  iind  Winders  .  .  .  (1873)  16^,  pp.  483+fronti8piece+ 
18,  pi.  of  portraits  and  enj^avinga.       (5460) 377. 1 3 

Cutter,  Charles  A.  [Librarian  of  the  Boston  Athenaeum.]  Rules  for  a  printed 
Dictionary  Catalogue.  89  pp.  8'.  See  United  St.\tes,  Bureau  of  Education, 
Public  Libraries  in  the.    PiU't  II.  in  Vol.  II.  end.  L.  R. 

Cutter,  Charles  A.  ...  [Library  Catalogues,  97  pp.  8vo.J  See  United 
States,  Bureau  of  Education,  Pubhc  Libraries  in  the.  Vol.  1.  p.  526. 
(5074) L.  R. 

Cutts,  Richard  D.  [Honorary  Commissioner]  Report  on  Instruments  of  Pre- 
cision. LSpp.  8'.  SV/'  United  States,  Depai-tment  of  State.  Reporta, 
Int^^ruational  Exhibition,  Vienna,    1873.  Vol.  11.  H.  (5440) 157.13 

Cutler,  Jefferson  Elbridge.  Wiir  Poems  *  *  *  Boston :  Little,  Brown  & 
Company.  1867.   t^q.  12^  pp.  59.  (5447) 38X.17 

Daluymple,  Clarence.  [Navigation  to  and  from.]  See  MuiTay  H.  [and  others.] 
Historical  and  Descriptive  Account  of  British  India.  3v.  12 \  Vol.  III. 
p.  82G.    (4873 ) 387.5 

Dana,  James  Dwight  .  .  .  Corals  and  Coral  Islands.  *  *  *  New  York: 
Dodd  iV  Mead  .  .  .  1S74.  8%  pp.  406+frontispiece, +'- colored  en ^^ra- 
vings+:3  charts.     (5302) 463.3 

Dana,  James  L)\\'ight.  Corals  and  Coral  Islands,  17  pp.  16'.  See  Half  Hour 
Recreations  m  Popular  Science,  p.  173.    (5026) 148. 1 7 

Dana,  James  Dwi<jrht.  ...  A  System  of  Mineralo^f-y,  comprising*  the  most 
recent  chscoveries:  with  numerous  wood  cuts  and  four  copper  plates.  *  *  * 
Second  editiun.  New  York  and  London:  Wiley  &  Putnam.  1844.  8\  pp. 
633+4  plates.      (5291 ) 462. 1 6 

Dana,  James  Dwi^rht.  [Joint  Editor  2d  Series,  Editor  in  Chief  of  3d  Series.] 
See  SilUman  B.     Am.  Journal  of  Sciences  and  Arts.     (5396) 

Dana,  James  D\^nght,  [Co-operator]  See  Dana,  E.  S.  A  Text-Book  of  Miner- 
alonry.     (5395) 463.2 

Dana,  Edward  Salisbury  ...  A  Text-Book  of  Mineralogy.  With  an  extended 
treatise  on  Cr>'stallography  and  Physical  Mineralogy'.  On  the  plan  and  with 
the  co-operation  of  Professor  James  D.  Dana.  With  upwards  of  eight  hun- 
dred wood  cuts  and  one  colored  plate.  New  York :  John  Wiley  &  Sous  .  .  . 
1877.    8%  pp.  viii.+485.    (5395) \ 463.2 

Dancourt,  Florent  Carton.  [Le  Chevaher  it  la  mode,  92  pp.;  Le  Man 
retniv^*,  p.  93:  Les  Trois  Cousines,  p.  13^-5;  Le  Gidant  Jardinier,  p.  210;  Les 
Bourgeoises  de  qualit<'*,  p.  250.  [Memoir.]  See  Chefs- d'Oeuvi-e  des  Auteurs 
Comiques.     8v.  12%  Vol.  II.     (5090) 118.13 

D'Anveks,  X.  P^lementary  History  of  Art.  An  introduction  to  ancient  and 
modem  Architecture,  Sculpture,  Painting,  Music.  .  .  .  With  a  preface  by 
T.  Roger  Smith.  .  .  .  Illustrated  with  one  hundred  and  twenty  wood  cuts. 
London:  Asher  Sc  Co.    .  .  .    1874.    8%  pp.  xxiii+646.  (5092). . .  -308.25 

Darcel,  Alfred.  Les  Arts  Industriels  du  moyen  age  et  de  la  renaissance. 
Paris:  .  .  .  Victor  DidrOn  .  .  .  1858.  8",  pp.  75.  ('*  Exposition  du  Man- 
chester.") (5304) 391.16 
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Darckl,  Alfred.  Excursion  Artistique  en  Angleterre  ***  Rouen:  .  .  . 
D.  Brifere  .  .  .  1858.  8',  114  pp.  Bound  with  Les  Arts  Indusfcriels 
.  .  .  bythesame.     (5304) 391.16 

Dabwin,  Charles,  .  .  .  Journal  of  Researches  into  the  Natural  History  and 
Geolo^  of  the  countries  visited  during^  the  voyage  of  H.  M.  S.  Beagle  round 
the  world,  under  the  command  of  Capt.  Fitz  Roy,  R.  N.  New  York:  Har- 
per &  Brothers,  .  .  .  1846.  2v.  12%  pp.  vii.+351;  V.+312.  [Harper's 
New  Miscellany,  X.  &.  XL]    (5319) : 375.8 

"  D'AuBiGNE.    See  Aubign^,  J.  H.  M.  de. 

DAVKin»ORT,  R.  A.    Perilous  Adventures;  or.  Remarkable  Instances  of  courage, 

I)er8everance  and  suffering.     *  *  *     New  York :  Harper  &  Brothers      .  .  . 

1844.    12%  pp.  3:35.  (H.  F.  L.  No.  159.)    (4944) 389.23 

Contents  :— Prince  Charles  Edward  ;   Cassanova,  p.  62  ;  Charles  IT.  p.  121 ;  Earl  of 
NIthsdale,  p.  203 ;  ijtanlslaus  Leczlnski,  p.  225  ;  Corlez,  p.  269. 

Dayies,  James.  [Editor,  with  notes.]  See  ^Eschylus.  Prometheus  Bound. 
(5131) 258.25 

[Editor.]      See  Plato,  the  Apology  of  Socrates,  the  Crito,  and 

the  Phaedo.    (4629) 258.31 

Dayis,  Charles  .  .  .  [Artisan  Commissioner.]  Report  on  Hydraulic  Engin- 
eering. 8**,  pp.  20+4  plates.  See  United  Statks,  Dept.  of  State.  Reports, 
International  Exhibition,  Vienna,  1873.    Vol.  III.  D.    (5440). ...  157.13 

Dayis,  John  Francis  .  .  .  The  Chinese :  A  general  description  of  the  Empire 
of  China  and  its  inhabitants.  ...  Illustrated  with  wood  cuts.  New 
York:  Harper  &  Brothers  .  .  .  1848.  2v.  12%  3^3+map;  440.  (H.  F. 
L.  No8.80,81)    (4895) 387.27 

Davis,  Charles  Henry  .  .  .  The  Law  of  the  Deposit  of  the  Flood  Tide;  its 
Dynamical  Action  and  Office.  14  pp.  4".  See  Smithsonian  Institution, 
Contributions  to  Knowledge,  Vol.  III.  (1852)  Art.  6.    (5483) 441.1 

Datis,  Edwin  Hamilton  [Joint  Author.]  See  Squiers,  E.  G.  and  .  .  .  Anaent 
Monuments  of  the  Mississippi  Valley,  (Vol.  I.  of  '*  Smithsonian  Contribu- 
tions.")    (5481) 441.1 

Datt,  Sir  Humphrey  .  .  .  Elements  of  Agricultural  Chemistry,  m  a  (yurse 
of  lectores  for  the  Board  of  Agriculture;  deliveied  between  1802  and  1812. 
The  SLzth  edition.  London:  .  .  .  Longman  [and  Co.]  .  .  .  18i^9.  8", 
pp.  422+10  plates.    (5079) 462.13 

Dawboh,  John  Wilbam.  The  Dawn  of  Life ;  being  the  history  of  the  oldest  known 
Ibfisil  remains,  and  their  relation  to  geological  time  and  the  development  of 
the  animal  kingdom.  Montreal:  Dawson  Brothers.  1875.  16°,  pp.  xii.4- 
23»+fronti8piece+l  col'd  map+6plates).    (5210) 375.24 

Dawboh,  John  WiUiam,  .  .  .  Hand-book  of  Zoology;  with  examples  from 
Canadian  species,  recent  and  fossil.  Part.  I.,  Invertebrata,  .  .  .  Mon- 
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EDGWORTir.  Maria.  Tales  and  Novels,  in  ten  volumes.  With  ^iS  engr.  on 
steel.   .  .  .   London:  George  Kutledge  it  Sons.  lOv.  smKv.   (5224).  .385.6 

Contents  :-Vol.  I.  ^Moral  Talos.  Foivslcr  at  p.  1  ;  The  rriissian  Vas(\  p.  Ill  :  The 
(iood  Aunt,  i>.  144  ;  Aii.ut^lina,  p.  221;  The  (Jood  French  (Governess, 
p.  2s'{ ;  Mademoiselle  Panaeh',  ]).  'M\\  ;  Tlie  Knai^ack,  p.  411. 
Vol.  II.  Poinilar  Tales.  Lame  .Tervas.  p.  l  ;  Tlie  Will.  p.Tm  ;  The  Limerick 
{gloves,  p.  101  :  Out  ol  Deht  out  <»1  Dauj^er,  p.  12«) ;  The  Lottery,  p.  IGl  ; 
Jiosanna.  p.  l!»'> ;  Mniad.  the  Inhn-ky,  p.  Jirv ;  The  Manufaeturers,  p 
jsl  ;  The  Contrast,  p.  317  ;    The   (Jralelul  Negro,  p.  3in) ;    To-morrow,  p. 

421. 

Vol.  ML  Belinda,  pp.  4(;3  «&  .'{  eufrravincs. 

Vol.  IV.  r'astle  Uaekreut.  p.  1  ;  K.^sayon  Irish  nulls,  p.  01  :  The  Science  of 

Self  Justitiealitm.  \\.  lt»3  ;  Knnui,  p.  2(h»  ;  The  Dun,  p.  401)  :  pp.434.  9i  4  eug. 
Vol.  V.  Mano'uvering,  p.  1  ;  Almeria,  j).  2G3  ;  and  Vivian,  p.  321) ;  pp.442  & 

4  enj;. 
Vol.  VI.  The  .\hs«Mitee,    .  .  .    Madame  de  Floury,  p.  20.3  ;    Einilie  de  Cou- 

lauges,  ]).  32."t  ;  The  Modern  (Jrisclda,  p.  407  ;  \)\}.  470  &  4  (Mig. 
Vol.  VI I.  ratnmage.  pp.  rio4  vSi  4  eng. 
Vol.  VIII.  Talronage.  eon<'luded  ;    Conuc  Dranias,  p.  125  ;    Leonora,  243  ; 

Letters,  42."> ;  pp.  4HG  &  4  vavj:. 
Vol.  IX.  Harrington  ;  Tlioughts  on  Bores,  p.  209  ;  Onnond,  pp.  227  ;  pp.628 

ami  4  eng. 
Vol.  X.  Helen,  pp.  455. 
"  Some  one  has  deserihed  the  novels  of  Miss  Kdgewortli  as  a  sort  of  eMcnce  of  coinraoa 
sense  ;  and  the  dehnition  is  not  inappropriate."  ^'^r  Walter  Scott. 

Edwards,  Milne  and  Comte,  Achille.      See  Kuschenberger,  W.  S.  W.     First 
Books  of  Natural  History.    2v.  12  .     (516:3) 384.11 
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Bdwards,  Ninian  W.  History  of  lUinois  from  1778  to  1833;  and  Life  and  Times 
of  Ninian  Edwards,  by  his  son.  Springfield:  .  .  .  Illinois  State  Journal 
Company.    1870.    8%  pp.  549+iii.      (5860) 395.8 

EoLESTON,  T.  Catalogue  of  Minerals  with  their  formulas,  &c.  .  .  .  1863,  8', 
60  pp.  See  Smithsonian  Institution,  Miscellaneous  Collection,  Vol.  VII. 
(1867)  Art.  9.   (5506) 443.1 

Eli^et,  Charles  .  .  .  Contributions  to  the  Physical  Geography  of  the  United 
States.  Part  I.  of  the  Physical  Geography  of  the  Mississippi  Valley,  with 
suggestions  for  the  improvement  of  the  navigation  of  the  Ohio  and  other 
rivers.  4**.  pp.  64+1  plate.  See  Smithsonian  Institution,  Contributions  to 
Knowledge,  Vol.  II.,  Art.  4.    (5482) 441.1 

EuOT,  Charles  William  and  Storer,  Frank  H.  A  Compendious  Manual  of  quali- 
tative Chemical  Analysis.  Revised,  with  the  co-operation  of  the  authors,  by 
Wm.  Ripley  Nichols.  .  .  .  Second  revised  edition.  New  York:  D.  Van 
Noetrand  .  .  .  1873.  12%  pp.  vi.+126+U.  (appendix.)  (5406)  Chem.  Lab. 

EuLis,  Alexander  J.  .  .  .  [Translator  with  notes  and  appendix.]  See  HelmholtZf 
H.  L.  F.  The  sensations  of  Tone  as  a  physiological  basis  for  the  theory  of 
Music.     (5175) 392. 1 3 

Eixis,  George  Edward.  Life  of  John  Mason  of  Connecticut.  16°,  pp.  132.  See 
Sparks,  J.,  Lib.  of  Am.  Biog.,    Second  Series,  Vol.  III.,  at  p.  307.     (4810) 

384.1 

Eiii^is,  George  Edward.  Life  of  Anne  Hutchinson;  with  a  sketch  of  the  Anti- 
nomian  Controversy  in  Massachusetts,  lii^y  pp.  210.  See  Sparks  J.,  Lib.  of 
of  Am.  Biog.,  Second  Series,  Vol.  VI.,  at  p.  167.  (4S10) 384.1 

Eij:«I8,  George  Edward.  Memoirs  of  Sir  Benjamin  Thompson,  Count  Rumford, 
with  notices  of  his  daughter.  Published  in  connection  with  an  edition  of 
Rumford's  Complete  Works,  by  the  American  Academy  of  Ai-ts  and  Sciences, 
Boston.  Boston:  Estes  &  Lauriat  ...  8%  pp.  xvi. +680+3  portraits+ 
7  eng.+facsinule.     (5478) 463.9 

Ellis,  George  James  Welbone  Agar,  Lord  Dover.  The  Life  of  Frederick  the 
Second,  King  of  Prussia.  .  .  .  New  York:  Harper  &Brothei-3  .  .  .  1848. 
2v.  12%  pp.  381,  362,  portrait  of  Frederick.   (H.  F.  L.  Nos.  41,  42.)  (4870) 

387.2 

£i«LJS,  Sir  Henry.  [Editor  and  Reviser.]  See  Brand  John.  Observations  on 
the  Popular  Antiquities  of  Great  Britain.      (51 15) 376.3 

EmcRfiON,  J.  M.    See  Putnam's  Monthly  Magazine,  Vol.  X.,  p.  4^33.     (5234) 

£h6ELHabdt.  Narrative  of  an  expedition  to  the  Polar  Sea,  in  the  years  1820, 
1821  and  1823.  Conunanded  by  Lieutenant,  now  Admiral  Ferdinand  Wran- 
gell,  of  the  Russian  Imperial  Navy.  New  York:  Harper  &  Brothers.  .  .  . 
1843.  12%  pp.  302+map.  (H.  F.  L.  No.  148.)     (4037) 389.16 

>,  Fabius.  The  Chronicle  of,  .  .  .  from  the  beginning  of  the  world 
to  the  year  of  Our  Lord  975.  In  four  books.  12°,  pp.  40.  See  (riles,  J.  A. 
[Editor]  Six  Old  EngHsh  Chronicles,  at  p.  1.    (5117) 376.9 

Leonhard.  Letters  of — on  different  subjects  in  Natural  Philosophy, 
addiened  to  a  German  princess.  With  notes  and  a  Life  of  Euler  by  David 
Brewster  .  .  .  Containing  a  Glossary  of  Scientific  terms.  With  addi- 
tional notes,  l^  John  Griscom.  .  .  .  New  York:  Harper  &  Brothers  .  .  . 
1846.  2f.  12%  pp.  886,  plate;  486.  (H.  F.  L.  Nos.  5.5,  56)  (4878).  -387.10 
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EusEBius,  [Pamphilius]  ...  An  Ecclesiastical  History  to  the  twentieth  year  of 
the  rei^n  of  Constantine,  being-  the  324th  of  the  Christian  Era,  by  Eusebius 
Huniamed  l^aniphilius,  Binliop  of  Ciesarea.  Translated  by  the  Rev.  C.  F. 
Crust'  .  .  .  The  third  edition,  carefully  revised.  To  which  is  prefixed  the 
Life  of  Kusebius,  l)y  Valosius;  transhited  by  8.  E.  Parker,  of  Philadelphia. 
*  *  *  London:  Samuel  Baj^ster  and  Sons.  ...  *  *  *  1842.  8%  pp.  479. 
(4704)     Se^;  Greek  E<ilesiastical  Historians 348.7 

Eusebius,  Pamphilius.  Tlie  Life  of  the  Blessed  Enij)eror  Con stan tine,  in  four 
V>ooks.  from  •VK)  to  'V'T  A.  I^.  *  *  *  London:  Samuel  Bagster  k  Sons,  .  .  . 
1S4").    s\  p|>.  xx-h:lSO.     (4T<>:i) 348.7 

EvAGiuus  [SoholiasticusJ  A  histoiy  of  the  T'liurch  in  six  books,  from  A.D.  431 
to  AD.  50  L  A  new  translation  frr^m  th(i  Greek:  with  an  account  of  the 
author  and  his  writings.  ***  London:  Samuel  Bag'st.eriK:  Sons;  .  .  .  1846. 
8%  pp.  xvi.+:Us.     See  Greek  ecolesia,<tical  historians.     (4708) 348.1 1 

Evans,  Cliarles.  [Lil)rarian.]  Sec  ImUanapolis,  Catalogue  of  Public  Library. 
(4709) .^ L.  R. 

EvAN.'5,  W.  J.  ...  The  Suo-ar- Planter's  Manual.  Being  a  treatise  on  the 
aii  of  obtaininof  sufrar  from  the  su^-ar  cane.  Philadelphia:  Lea  <fe  Blanchard. 
184s.     8  ,  pp.  264+2  plates.      (4744) 517.2 

EvEUKTT,  Alexandcn*  Hill.     Life  of  Joseph  Warren.     12",  pp.  94,  vignette.     See 
.    Sparks,  .].,  Lib.  of  Am.  Biog.,  Vol.  X..  at  p.  91.     (4814) 385.1 

Everett,  Ivlward.  Life  of  John  Stark.  12  ,  pp.  116,  portrait.  -Sfc  Spaxka 
J.,  Lib.  of  Am.  Biog.,  Fn-st  Series,  Vol.  I.,  at  p.  L    (4814) 385.1 

EvEKETT,  J.  P.  .  .  .  [Tran-slator  and  K  lit:)r.  ]  »S^r  D resell anel  P.,  Elementary 
Treatise  on  Natural  Philosophy.     i:)0r.9) 227.20 

Everett,  Alexander  Hdl.  Life  of  Patrick  Henry.  ICr  ,  pp.  192.  Portrait.  See 
Sparks,  J.,  Lib.  of  Am.  Biog.  Second  Series,  Vol.  I.,  at  p.  207.  (4810)384.1 

Fa  AS,  Frederick,  f  Illustrations.]  See  Paul,  J.  L.  Pennsylvania's  Soldiers 
Orphans'    Home,     (rmi) 394.7 

Fabre,  d'Eglantine,  Phillippe  Francois  Nazaire  [Le  Philiute  de  Molibre,  ou 
la  suite  du  Misanthrope,  pp.  74 — L'  Intrigue  Epistolaire,  p  75.  (Memoir.)] 
See  Chefs-d'Oeuvres  des  Auteurs  Comiques.      8v.  12%  Vol.  VIII.  (5090) 

118.13 

Faoan,  Christophe  Barth^lomi.  [La  Pupille.  o5  pp.  Les  Originaux,  p.  36. 
(Memoir)]  See  Chefs-d'Oeuvres  des  Auteurs  Comiques,  8v.  12",  Vol.  IV. 
(5090) 118.13 

Fatrfiei.d,  Geor^^e  A.  Kepoi-t  on  Sewiuf^- Machines,  .S6  pp.  8^.  See  Unitkd 
States.  iJopt.  of  .-^tab\  llei)0i'ts,  Intenuitional  Exhibition,  Vienna,  1873, 
Vol.  111.  B.      (5440) 167.13 

Falkner,  Frederic  .  .  .  The  Fanner's  Manual;  a  practical  treatise  on  the 
nature  and  value  of  Manures.  .  .  .  With  a  brief  account  of  all  the  most 
recent  discoveries  in  A g-ricultural  Chemistry.  *  *  *  New  York:  D.  Apple- 
ton  iV'  Co.     ...     1848.    12\  pp.  15;^,+20.    (4^25) 516.21 

Faraday,  Michael.     .  .  .    Experimental  Researches  in  Chemistry  and  Phyaics. 
Reprinted  fnmi  the  Philosophical  Transactions  of  1821-1857;  The  Journal  of 
the  Hoyal  Institution;    The  Philosophical  Mapizine,  and  other  publications. 
London:  Richard  Taylor  and  William  Francis,     .  .  .     1859.     8°,  pp.  viii-+-- 
496.    (4722) 64.13 


UNIVERSITY  OF  MINNESOTA.  107 

Farnhajc,  Eliza  Woodson.  Life  in  Prairie  Land.  *  *  *  New  York:  Harper 
k  Brothers  .  .  .  1846.  12",  pp.  xii.+408.  [Harper's  New  Miscellany, 
XII.]    (5320) 375.9 

Favart,  Charles  Simon.*  [Les  trois  Sultanes,  ou  Soliman  IL  pp.  70.  La  Cher- 
cheuse  d'esprit,  p.  71;  Les  Amours  do  Bastien  ctBastiemie,  p.  113;  Annette 
et  Lubin,  p.  13o;  Ninette  il  lacour,  oule  caprice  amoiireux,  p.  17o.  (Memoir)] 
See  Chefs-d'Oeuvres  des  Auteurs  Comiqucs,  8v.  12%  Vol.  VI.  (5090)1 18.13 

Fklton,  Cornelius  Conway.  Life  of  William  Eaton.  222  pp.  12''+fac8iniile. 
See  Sparks,  J.  Lib.  of  Am.  Biog.,  Vol.  IX.,  at  p.  1G3.     (4814) 385.1 

Fklton,  Henry.  ...  A  Dissertation  on  reading  the  Classics,  and  forming  a 
just  style.  Written  in  the  year  1709.  .  .  .  The  fourth  edition,  with  some 
alterations  and  additions.  London:  .  .  .  B.  Motte  .  .  .  1730.  12°,  pp.  xxvi. 
+243+15  of  contents  inserted  after  p.  xxvi.    (5146) 258. 1 8 

Fkne^jON,  Franvois  Salignac  de  la  Motte.  Lives  of  the  ancient  philosophers; 
translated  from  the  French  of  Fenelon,  with  notes,  and  a  life  of  the  author, 
by  the  Rev.  John  Cormack.  New  York:  Harper  &  Brothers  .  .  .  1846. 
12%  pp.  299.    (H.  F.  L.  No.  140.)     (4931) 389.10 

FbbgusoNi  Adam.  .  .  .  The  History  of  the  Progi-ess  and  Termination  of  the 
Roman  Republic.  A  new  edition,  abridged.  New  York:  Harper  &  Brothers. 
.  .  .    12%  pp.  IX.+598.    (H.  F.  L.  No.  187.)      (4966) 38X.14 

FKBorssON,  James  .  .  .  History  of  the  modem  styles  of  architecture.  *  *  » 
Second  edition,  forming  the  fourth  volume  of  the  new  edition  of  the  "History 
of  Architecture."  With  332  engi-avings.  London:  John  Murray,  .  .  . 
1873.  ...  8%  pp.  iii.+584;  frontispiece,  Victoria  Tower.    (5172)  392.13 

*,  William.  Converging  Series,  expressing  the  ratio  between  the  dia- 
meter and  the  circumference  ot  a  circle.  6  pp.  S\  See  Smithsonian  Insti- 
tution, Contributionfl  to  Knowledge,  Vol.  XVIII.   (1873)  Art.  5.    (5498) 

441.1 

Anselm  Ritter  ron.  Narratives  of  remarkable  criminal  trials. 
Translated  fix)m  the  German,  by  Lady  Dutf  Gordon.  New  York:  Harper  & 
BrotheiB  .  .  .  1846.  12%  pp.  x+339.  [Harper's  New  Miscellany  IX.] 
(5318) 375.7 

Ficunrs.  [Latin  version]  8%  pp.  Ixxvii.  See  Plato.  Apology  of  Socrates, 
Crito,  and  Phajdo,  afterp.307.    (5133) 473.9 

FlLHOi^,  M.  Memoir.  Studies  on  the  connection  existing  between  the  atomic 
weight,  crystalline  form  and  density  of  bodies.  22  pp.  See  Graliam,  Thomas. 
Chemical  Reporta  and  Memoirs,  p.  6^^.    (54:^^6) 493.3 

L,  Redwood.  Fisher's  National  Magazine  and  Industrial  Record.  ♦  ♦  ♦ 
New  York:  .  .  .  Redwood  Fisher.  .  .  .  1846.  3v.  8%  pp.  578;  579- 
1180;  xiv+592.  (Index  at  end  of  Vol.  II.;  none  to  Vol.  III.  Contents  of  all 
atbeg.  of  VoL  III.      (48:^3) 381.15 

Richard  S.  .  .  .    [Editor.]    See  La  Torre,  J.  M.  de.    Cuba  and    .  .  . 
(5264) 383.2 

>,  Percy    [Editor,  with  notes  and  illustrations.]     See  Lamb,  Charles, 
Letters  and  Writings.    6v.  12%    (5111) 376.2 

re,  Leopold.  [Portrait  of  Leonardo  da  Vinci.]  iSit'<!  Hamerton,  P.  G. 
The  Intellectual  Life.     (4983) 248.23 
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Flammarion,  Caniille  *'History  of  the  Heaveus."  See  Blake,  John  F.  Astro- 
nomical myths.     (5046) 168.19 

Flammairox,  Camille.  [Author]  See  Blake,  J.  F.  Astronomical  Myths, 
based  on,  kc.     (o046) 465.2 

Flaxmax,  John.     [Desijifns.]     See  Homer,  Iliad  tr.  by  Pope.   (5465).  .378.22 

[Designs.]    Sa^  Ilomcrus,  Odyssey  tr.  by  Pope.    (.'>466).  -378,23 

Fletcher,  James  .  .  .  The  Histoiy  of  Poland;  .  .  .  With  a  narrative  of 
the  recent  events,  obtainc^l  from  a  Polish  patriot  nobleman.  New  York: 
Harper  &  Brothei-s.  .  .  .  1846.  12 %  pp.  :JoO+portrait  of  Thaddeus 
Kosciusko.]     (H.  F.  L.  No.  24.)  (4S57) 386.18 

Fletcher,  W.  1.  .  .  .  [General  Considerations  respectmg  Historical  Research. 
7  pp.  N  ;  Public  Libraries  in  Manufacturing  Communities,  9  pp;  Public 
Libniries  and  the  Young.  7  pp.]  See  United  States.  Bureau  of  Education, 
public  libraries  in  the.  Vol.  1.  p.  '\2b;  p.  4iK>  and  p.  412.      (5074) L.  R. 

Florence,^)/'  Woree.stcr.  The  Chronicle  of,  with  the  two  continuations;  com- 
prising Aimals  of  English  Histor>%  from  the  departure  of  the  Komans  to  the 
reign  of  Edward  1.  Translated  from  the  Latin,  with  notes  and  illustrations, 
by  Thomas  Fore?Jt<.'r.  .  .  .  London:  Henry  G.  Bohn.  .  .  .  1854.  16", 
pp.  xiii.H-512.       (5120) \ 376.5 

Force,  Peter.  Record  of  Auroral  Phenomena  observed  in  the  liigher  northern 
latitudes.  4  \  122  pi>.  See  Smithsonian  Institution,  Contributions  to 
Knowledge,   Vol.  Vlll.  (1856)  Appenchx.     (54S8) 441.1 

Ford,  Richard  .  .  .  The  Spaniards  and  Wunv  country.  New  edition,  com- 
plete in  ont- volume.  New  York:  TTOorge  I*.  Putnam,  184S.  16\ppviii+ 
349.    (47;{6) 374.6 

Foerster,  liHist.  Fortsetzbung  dcr  Biographic  Je.in  Pauls.  sql6%  pp.  210. 
Sir  Richter,  J.  P.  F.  Ausgowiiehlte  Werke.  sql6%  16v.  in  8,  Vol.  XVI. 
at  p.  71.     (4641) ; 189.3 

Forester,  Thomas.     [Translator,  with  notes  and  illustrations.]  See  Florence  of 

Worcester's  Chronicle.     12  ,  pp.  xiii.+512.     (5120) 376.5 

[Translator  and  Editor.]    ^S'r'c  Chronicle  of  Heniy  of  Huntingdon. 

12%  pp.  412.       (5122) '. 376.4 

[Translator]      Sir    Ciraldus  Canibrensis,   historical  works.     (5121) 

376.11 

Fc>RMAN,  J.  G.  The  Western  Sanitaiy  Commission ;  a  sketch  of  its  origin,  history, 
labors  .  .  .  with  incidents  of  hospital  life.  St.  Louis:  .  .  .  for  the 
Mississi])pi  Valley  Sanitary  Fair.     It.  P.  8tudlcy  S:  Co.,  1864.    8^^,  pp.  iii.+ 

159.    f4><;J>;)...  ! 372.12 

Forrester,  Alexander  .  .  .  The  Teacher's  Text  Book.  *  *  ♦  Halifax,  Nova 
Scotia:  A.  ^'  W.  Mackinlay,  1867.    8%  pp.  xv.+621.      (5052). . . .  144.27 

FoRSTER,  John.  [Memoir  of  Charles  Lamb,  p.  11,  12 M  See  Lamb,  Chjirles. 
Life,  Letters  and  Writmgs,  6v.  12%  at  p.  276  of  Vol.  1.     (5111). . .  -376.2 

Forsyth,  William  .  .  .  Life  of  Marcus  Tullius  (.^icero.  Third  edition.  With 
20  illustrations.  London:  John  Murray  .  .  .  1869.  .  .  .  8%  pp.  xv.+ 
557,  frontispiece.      (5189) 473.12 

FoRTUOMME,  Pierre  Guillaume  Camille.  [Translator  to  French  from  German.] 
See  Mohr,  F.,  Trait<5  D' Analyse  Chimique.      (46:32) 1 67.3 
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Foster,  G.  C.  Article  on  "Classification"  in  Watte' Diet,  of  Chemistry.  Vol.  I., 
p.  1007. 

[Electridty,   Vol.  II.,  p.  374;  Vol.  III.,  p.  15,  heat.]    See  Watts, 

H.    Diet,  of  Chemistiy,  First  supplement,  p.  550 

[Magnetism.]  See  Watts  H„  Diet,  of  Chemistry,  Second  supple- 
ment,   p.  760.    (4724) 

FofiTKR,  Michael,  .  .  .  [on  Proteids.]  See  Watts  H.,  Diet,  of  Chemistry. 
Supplement. 

FouRNiKB,  Edouard  ...  Le  Th<?atre  Fran9ai8  au  XVI.  et  an  XVII.  si^cle 
<m  choiz  des  com(?die8  les  plus  curieuses  ant^^rieures  ^  Moli^re  avec  une  intro- 
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mO) 384.1 
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Earl  Gray,  p.  125  :  Sir  James  Graham.  )>.  142  ;  Lord  Morpeth,  p.  159 ; 
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(H.  F.  L.  No.  107.)    (4942) 389.21 

Fraser,  James  BaiUe  .  .  .  Historical  and  descriptive  account  of  Persia,  .  .  . 
including  a  description  of  Afghanistan  and  Belnochistan.  Illustrated  by  a 
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auctior.  |  Physica   Vniversalis.  |     *  *  *     Cadomi,  apud  loannem  Cavelier 

Regis  &  Academ.  Typograph.    1665.    .  .  .    sm.  16°,  2v  in  1.  pp.  [vi.]+ 
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(5110) 391.14 

GiLDAS,  sumamed  "  Sapiens,"  or  the  Wise,  Works  of.  o7  pp.  12'.  See  Giles,  J. 
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^"^nm,  Chiistophe.  .  .  .     Traits  de  la  Chimie,     Enseignant  par  une  brieuve 
et  faale  methode  toutes  ses  plus  neoessaires  preparationes.    A  Paris,  chez 

I'Autcor  .  .  .  1663.  16%  pp.  [rn.]+378-f[3]-|-3  phites.(5379) 228.9 
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Glkig,  George  Robert  .  .  .  The  History  of  the  BibK  •  •  •  New  York:  Harper 
&  Brothers  ...  n.  d.  2v.  12'  pp.  X.+299,  map;  vi.+287,  map.  (H.  P. 
L.  Nos.  12,  13.)    (4849) 386.10 

Glynn,  Joseph.  Rudimentary  treatise  on  the  power  of  water  a.s  applied  to  drive 
flour  mills,  and  to  give  motion  to  turbines  and  other  hydrostatic  engines. 
Fifth  edition,  with  additions  and  corrections.  Numerous  illustrations.  *  *  * 
London:  lx)ckwood  &  Co.     1875.     12",  pp.  X.+162+16+32.  (4628)  248.5 

Gmelin,  Leopold     .  .  .     Handbook  of  Chemistry    .  .  .    Translated  by  Henry 

Watts  .  .  .  Loudon:  The  Cavendish  Society.  1848.  12v.  H\  (b4M)  493.1 

Contents  :— Vol.  I.  Cohesion,  adhesion,  alUnity,  light,  heat,  and  electricity,  pp.  xvili. 

&  519  &  4  plates. 
Vol.  II.  Non-Metallic  elements,  pp.  XV.  &  504  &  plate. 
Vol.  III.  Metals,  i)p.  xxxvi.&  488. 
Vol.  IV.  Metals  (continued)  pp.  xl.  &  450. 
Vol.  V.  Metals  (continued)  pp.  xliii.  &497. 
Vol.  VI.  Metals  (concluded)  pp.  xxxviii  &428. 

Vol.  VII.  (ieneralities  of  Organic  Chemistry.     Organic  compounds  con- 
taining two  atoms  of  carbon,  pp.  xv.  &  501. 
Vol.  VIII.  Organic  compounds  containing  two  and  four  atoms  of  carbon. 

pp.  xviii.  &  4!W  &  addendum  to  Vol.  I.  p.  v. 
Vol.  IX.  Organic  compounds  containing  four  and  six  atoms  of  carbon,  pp. 

xxi.&5'23. 
Vol.  X.  Organic  compounds  containing  eight  and  ten  atoms  of  carbon^ 

l>p,  XX vi.  &5(k;. 
Vol.  XI.  Organic  compounds  containing  ten  and  twelve  atoms  of  carbon. 

pp.  xxiv.  &.")2G& addenda  to  the  Amylcne  scries. 
Vol.  XII.  Organic  compounds  containing  fourteen  atoms  of  carbon,  pp. 

xxiv.  &r»r,o. 
Vols.  7-12  are  Vols.  1-6  o(  Organic  Chemistry  in  the  original  German. 

GoBRECiiT,  J.  C.  Histoiy  of  the  National  Home  for  thsabled  volunt<:er  soldiers; 
with  a  complete  ^mide  book  to  the  Central  Home,  at  Dayton,  Ohio.  Writt-en 
and  compiled  by  a  veteran  of  the  Home.  Dayton,  Ohio:  Cnited  Brethren 
printing"  establishment.  1870.  16°,  pp.  xiii.+248-f-frontispiece+ll  eng*. 
(o362) 377.9 

GcETHE,  Johann  Wolf^^ang  von.  Sa^mmthche  Werke.    Vollsta?ndige  neu  durch- 

gesehene    Ausgabe*  *  *    Stuttgart:    ...    J.  G.  Cotta    .  .  .   1869.  3v.  8". 

(4658) 178.7 

Contents  :— Vol.  I.  pp.  1004,  poems  and  dramas. 
Vol.  II.  pp.  1104.  novels  and  travels. 
Vol.  III.  pp.  998,  sclentittc  writings,  &c. 

G(ETHE,  Johann  Wolfgang  ron.    Faust:  a  tragedy.    Translated  in  the  original 
meters,  by  Bayard  Taylor     *  ♦  *     Boston:  James  R.  Osgood  &  Co.     .  .  - 

1855.    sm8\        (4570) 177.24 

Vol.  I.  pp.  xxii.+356.    The  First  Part. 
Vol.  II,  pp.  xviii.-H63.    The  Second  Part. 

GouiN,  L.  F.  A  new  system  of  French  and  Enghsh  pronunciation,  with  or  with- 
out a  miister.     Three  Rivers,  C.  E.      1859.     16%  pp.  213.  (4735). .  .384.3 

Goodrich,  Cbauncey  A.  [Revision,  &c.]  See  Webster,  Noah.  Dictionary  of 
English  Language.     (4233) R.  R. 

Goodrich,  Samuel  (iriswold.  Parley's  Cabinet  Library  in  twenty  volumes  16*. 
Frontispii'ces  and  eng.  title-pages.  .  .  .  Including  the  Curiosities  of  Bio- 
grapby,  Hibtory,  Nature,  Art,  Science,  and  Philosophy.  Philadelphia: 
Thomas  Cowperthwaite  &  Co.     1846.     (5339-58) 378.1—20 
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:— Vol.  I.  Famous  Men  of  Modern  Times,  pp.  315.  (5339) 378.1 

Scott,  (view  of  monu^nent) ;  Byron,  p.  51 ;  Bonaparte,  (portrait)  p.  81 ; 
Goethe,  p.  135  ;  Burns,  p.  155  ;  Burke,  p.  192  ;  Joliuson,  p.  207;  Milton, 
p.  228  ;  *'Shakspere",  p.  245  ;  Bacon,  p.  273  ;  Cervantes,  p.  289. 

Vol.  II.  Famous  Men  of  Ancient  times,  pp.  310.    (5340) 378.3 

Moliaramed  ;  Belisarius,  p.  25  ;  Attila.  p  60  ;  Nero,  p.  68  ;  Seneca,  p.  74  ; 
Virgil,  p.  83  ;  Cicero,  p.  95  ;  Julius  Caesar,  p.  130  ;  Hannibal,  p.  145 ;  Alex- 
ander, p.  157  ;  Aristotle,  p.  183  ;  Demosthenes,  p.  197  ;  Apelles,  p.  209 ; 
Diogenes,  p.  213  ;  Plato,  p.  218  ;  Socrates,  p.  229  ;  Alcibiades,  p.  244  ;  De- 
mocritus,  p.  252  ;  Pericles,  p.  256. 

Vol.  III.  Curiosities  of  Human  Nature,  pp.320.  (5341) 378.3 

Zerah  Colburn,  p.  7 ;  Baratiere,  p.  26;  Gassendi,  p.  29;  Pascal,  p.  33; 
Grotius,  p.  39;  Newton,  p.  43;  Magliabecchi,  p.  48;  Crichton,  p.  52; 
Beronicius,  p.  59  ;  Master  Clench,  p.  04  ;  Jedediah  Buxton,  p.  67  ;  William 
Gibson,  p.  72  ;  Edmund  Stone,  p.  76  ;  Richard  Evelyn,  p.  78  ;  Quentin 
Matsys,  p.  83  ;  West,  p.  87  ;  Berretini,  p.  93  ;  Henry  Kirk  White,  p.  96 ; 
Mozart,  p.  100 ;  Elihu  Burritt,  p.  108  ;  George  Morland,  p.  112  ;  William 
Penn,  p.  119  ;  John  Smith,  p.  129  ;  Ethan  Allen,  p.  144  ;  David  Crockett, 
p.  163  ;  Daniel  Boone,  p.  163  ;  Charles  XII.  of  Sweden,  p.  172  ;  The  Cid, 
p.  181  ;  Robin  Hood,  p.  191  ;  Paul  Jones,  p.  203  ;  Masanicllo,  p.  213  ;  Rienzi, 
p.  219  ;  Selkirk,  p.  222  ;  John  Law,  p.  262  ;  Trenck,  p.  230  ;  John  Dunn 
Hunter,  p.  236  ;  Caspar  Hauser,  p.  254  ;  Psalmanaz.ar,  p.  262  :  Valentine 
Greatrukes,  p.  265  ;  Matthew  Hopkins,  p.  268  ;  Peter,  the  Wild  Boy,  p 
271  ;  John  Kelsey,  p.  274  ;  Bamfylde  Moore  Carew,  p.  278  ;  John  Elwes 
p.  282  ;  Baron  D'Aguilar,  p.  290  ;  Thomas  (iuy.  p.  292  ;  Old  Parr,  p.  294 
O'Brien,  p.  298  ;  Maximillian  Christopher  Miller,  p.  300  ;  Huyalas,  p.  301 
Thomas  Topham,  p.  303.  Foster  Powell,  p.  305  ;  Joseph  Clark,  p.  307 
Edward  Bright,  p.  309  ;  Daniel  Lambert,  p.  310  ;  Jeftry  Hudson,  p.  312 
Joseph  Brouwlaski,  p.  314  ;  The  Siamese  Twins,  p.  318. 

Vol.  IV.  Book  of  Benefactors,  pp.  320.  (5342) 378.4 

Washington,  p.  7  ;  Jay,  p.  57  ;  Henry,  p.  89  ;  Franklin,  p.  113  ;  LaFayctte, 
p.  IGO  ;  Kosciusko,  p.  191  ;  William  Tell,  p.  202  ;  Howard,  p.  214  ;  Jenner, 
p.  224  ;  Oberlin,  p.  231 ;  Guttenberg,  p.  242  ;  Hargraves,  p.  249  ;  Arkwright, 
p.  283  ;  Whitney,  p.  260  ;  Fulton,  p.  267  ;  Copernicus,  p.  274  ;  Galileo,  p. 
277  ;  Linnaeus,  p.  282  ;  Bowdltch,  p.  288  ;  Huber,p.  305  ;  Herechel,  p.  309  : 
Davy,  p.  317. 

Vol.  V.  Famous  Indians,  pp.  315.     (5^3) 378.5 

Manco  Copac,  p.  7  ;  Mayta  Copac,  p.  15  ;  Huayna  Copac,  p.  19  ;  Atahu- 
alpa,  p.  23  ;  Caupolicou,  p.  43  ;  Ychoalay,  p.  69  ;  Tupac  Amaru,  p.  76  ; 
Quetzalcoatl,  p.  87  ;  Xolotl,  p.  91  ;  Acamapitzin,  p.  95 ;  Montezuma  I., 
p.  99  ;  Donna  Marina,  p.  117  ;  Montezuma  II.,  p.  123  ;  Cofachiqui,  p.  141  ; 
Tascaluza,  p.  150  ;  Vitachuco,  p.  157  ;  Pocahontas,  p.  169 ;  Philip,  p.  191  ; 
Pontiac,  p.  209 ;  Logan,  p.  225 ;  Brant,  p.  233 ;  Tecumseh,  p.  255 ;  Red 
Jacket,  p.  280 ;  Shongmumecuthe,  or  the  letan,  p.  289  ;  Black  Hawk,  p. 
303. 

Vol.  VI.  Famous  Women,  pp.  352.   (5344) 378.« 

Lucretia  and  Margaret  Davidson,  p.  9 ;  Mrs.  Adams,  p.  49 ;  Mrs.  Wash- 
ington, p.  79  ;  Madame  de  Stael,  p.  90  ;  Lady  Hester  Stanhope,  p.  121  ; 
Hannah  More,  p.  131 ;  Mrs.  Barbauld,  p.  167  ;  Madame  de  Genlis,  p.  182  ; 
Josephine,  p.  219  ;  Marie  Antoinette,  p.  261  ;  Madame  Roland,  p.  267  ;  Mad- 
ame de  Sevigne,  p.  286  ;  Mary,  Queen  of  Scots,  p.  307  ;  Elizabeth,  Queen 
of  England,  p.  335  ;  Isabella  of  Spain,  p.  339  ;  Joan  of  Arc,  p.  349. 

Vol.  VII.  Lights  and  Shadows  of  American  History.     (5345) 378.7 

Vol.  VIII.  Lights  and  Shadows  of  European  History,  pp.  320.  (5346)  378.8 
Great  Britain,  p.  79  ;  Ireland,  p.  187  ;  France,  p.  199  ;  Spain,  p.  253  ;  Russia  , 
p.  264  ;  Miscellaneous,  p.  275. 

Vol.  IX.  Lights  and  Shadows  of  Asiatic  History,  pp.  320.    (5347) 378.9 

Twenty-eight  short  sketches  of  nations  and  famous  men. 

Vol.  X.  Lights  and  Shadows  of  African  History,  pp.  336.   (5348).... 3 78. 10 

Twenty-two  short  sketches  of  nations  and  famous  men. 
Vol.  XI.  History  of  the  American  Indian.    (5^0) 378.1 1 
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Vol.  XII.  Mannors  and  CiL'^tonis  of  the  Indians,  pp.  ;<56.    (5350) 378.12 

The  Mexican  Indians,  p.  7  ;  Antiquities  of  Central  America,  p.  89  ;  Indi- 
ans of  Peru,  p.  xoa ;  The  Araiicanians,  p.  164;  The  Abipones,  p.  174 ; 
Various  South  American  tribes,  p.  178 ;  The  Atlantic  Tribes  of  North 
America,  p  l^T) ;  Manners  and  Customs  of  the  Savage  Tribes  of  North 
America,  p.  isi) ;  Manuei-s  and  Customs  of  the  leading  Indian  Tribes  of 
the  West.  p.  20r>. 

Vol.  XIII.  (ilance  at  the  Sciences,  pp.  .'552.    ^5350 378.13 

Astronomy,  p.  9  ;  rroi)erties  of  Matter,  p.  71  ;  The  Meclianical  Powers, 
p.  8.") ;  Hydrostatics,  p.  w  ;  Hydraulics,  p.  109  ;  Pneunuitics,  or  the  me- 
chanical properties*  of  air.  p.  120  :  Optics,  p.  133  ;  Acoustics,  p.  147  ;  Elec- 
tricity, p.  l.v  :  C.alvaJiism.p.  172:  Magnetism,  p.  182;  Electro-Magnet- 
ism, p.  i;»2  :  Mathematics,  p.  li«5  :  Meleoroloiry.  p.  210  ;  Chemistry,  p.  247  ; 
Geolo;j:y,  p.  ^d*) :  Mineral  Kiuirdom.  p.  289  ;  Hotany,  p.  .T02  :  Zoology,  p.  339. 

Vol.  XIV.  Wonder*;  of  (icoloijy,  pp.  2iM  &  frontispiece.  (5352) 378.14 

Vol.  XV.  Anecdotes  of  the  Animal  Kingdom.  (r»355) 378.15 

Vol.  XVI.  A  (ilance  at  Philosopliy,  pp.  ;J20.  (.>a>t) 378.16 

Phrenology,  p.  7  ;  Mental  Philo-^opliy,  p.  59  ;  IyOgi«'.  p.  79  ;  Language,  p. 
98:  Khetoric.  p.  115;  Moral  Philosophy,  p.  136;  Natural  Theology,  p. 
106;  Christianity,  p.  220:  (iovi-rnment  and  Laws,  p.  259;  Political 
Economy,  p.  2*^4  ;  Every-day  Philosophy,  p.  312. 

Vol.  XVII.  Hook  of  Literature,  pp.  a36.    (53.55) 378.17 

Literary  Character  of  the  Bible,  p.  38  ;  Literature  of  Greece,  p.  52  ;  RomCi 
p.  i^  ;  Chinji,  p.  ia'> ;  Arabia,  p.  124  ;  Persia,  p.  145  :  Turkey,  p.  158  ;  Italy, 
p.  164  :  Spain,  p.  182  :  Portugal,  p.  201  ;  France,  p.  210  ;  Slavonia,  p.  233  ; 
Scandinavia,  p.  247  :  Germany,  p.  iV)4  :  Holland,  p.  '290  :  England,  p.  299  ; 
Ireland,  p.  32:; :  America,  p.  :^U. 

Vol.  XVI II.  Enterprise,  Industry  and  Art  of  Man.  pp.  335.  (5356)  378.18 
Fisheries,  p.  7:  Hunting,  p.  74:  Commerce  and  Navigation,  p.  135; 
Mining:  p.  2:^5:  Wood-Cutting.  p.  294;  Agriculture,  p.  305;  Manufac- 
tures, p.  :v27  :  Conclusion,  p.  .'ai. 

Vol.  XIX.  Manners  and  Customs  of  Nations,  pp .  352.  (5357) 378.19 

America,  i>.  13  ;  Europe,  p.  29  :  Africa,  p.  280  ;  Asia,  p.  313  ;  Oceanica,  p. 
:i5i. 

Vol .  XX.  The  World  and  its  Tnh:ibitants,  pp.  ;r>8.  (3.558) 378.20 

Astronomical  View  of  the  Earth,  p.  8  ;  Geological  History  of  the  Earth, 
p.  17  :  Geographical  View  of  the  Earth,  p.  21  ;  Water  Surface  of  the 
Globe,  p.  41  ;  The  Ocean,  p.  69  :  Climatology,  p.  128  :  Meteorology,  p.  131  ; 
The  \  egetable  Kingdom,  p.  142  :  The  Animal  Kingdom,  p.  161  :  Man  in 
his  Social  :ind  Moral  Character,  p.  247;  Superstitions,  p.  2tX) ;  War,  p. 
287  :  Into.xicating  Drinks  and  Drugs,  p.  2,s9  :  Past  and  Present  State  of 
the  Worbl.p.  :ux). 

Gordon,  IxkJj/  Lucie  Duff.  [Tninslator.]  Sec  Fouerbach.  A.  R.  von.  Narrative 
of  remarkable  criminal  trials.     (o-SlS) 375.7 

Gos8E,  Philip  Henry.  .  .  .  Popular  British  Ornithology,  containing  a  familiar 
and  technical  description  of  the  birds  of  tlie  British  Isles.     Second  edition. 

London:  Reeve  iS:  Co 1853.    16%  pp.  320+19  colored  plates.     (5162) 

385.5 

GoscHE,  Richard  [Life  of  Le.ssing,  115  pp.  16"*.]  See  I^essing,  S.  E.,  Werke,  Vol. 
VIII.  p.  670.  (464:^) 168.1 

GosTWicK,  Joseph  and  Harrison,  Robert.  Outlines  of  German  Literature  ♦  *  * 
New  York:  Henry  Holt  &  Co.   .  .  .  1873.  S\  pp.  xii.+588.  (5036)177.30 

Gouge,  WilHara  M.  A  short  history  of  paper  money  and  banking  in  the  United 
States,  including  an  ac<?ount  of  provincial  and  continental  paper  money. 
To  which  is  prefixed  an  inquiry  into  the  principles  of  the  system,  .  .  . 
Philadelphia:    [Published  by  the  author.]      12°,  pp.  xii.+140+240  (5176) 

375.26 
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Gouu}t  Augustus  Addison.  The  Naturalist's  Library,  containing  scientific  and 
popular  descriptions  of  man,  quadrupeds,  birds,  fishes,  reptiles  and  insects, 
compiled  from  .  .  .  writers  on  Natural  History;  *  *  *  arranged  according 
to  the  classification  of  Stark.  With  400  engravings.  Boston:  Phillips, 
Sampson  &  Co.  1859.  8%  pp.  875.      (5245) 381.12 

OocTKJ),  Beiyamin  Apthorp.    On  the  Transatlantic  Longitude.    102  pp.  4".    See 
Smithsonian  Institution,   Contributions  to  Knowledge,  Vol.  XVI.   (1870) 
:.7.  (549  ) 441.1 

I,  5iVErasmuff.   .  .  .  5ee  Staunton,  5i>  George.  [McCartney's  Embassy,] 
15254) 241.6 

QlU^^AM,  Thomas.     Chemical  Reports  and  Memoirs,     .  .  .     London:     .  .  . 

Cavendish  Soaety     .  .  .     184S.    pp.  vi.+370+2  plates.      (5436).  .493.3 
Oxit«Dt8  :— I.  Report  on  the  relation  of  the  volumes  of  bodies  in  the  solid  state  to 
their  equivalents  or  atomic  weights  :  by  Prof.  Otto,  at  p.  1. 

II.  Memoir.  Studies  on  the  connection  existing  between  the  atomic 
weights,  cr>'stalline  form  and  density  of  bobles  :  by  M.  Filhol,  at  p.  63. 

III.  Report  on  the  laws  according  to  which  the  mixing  of  fluids  and  their 
penetration  into  permeable  substances  occur,  with  special  reference  to 
to  the  processesin  the  human  and  animal  organization  ;  by  Julius  Vogel, 
at  p.  85. 

rv.  Report  upon  Isomorphism  ;  by  Prof.  Otto,  at  p.  118. 

V.  Memoir,  Physical  Investigations  on  Dyeing  :  on  the  influence  that 
two  colors  may  exercise  upon  each  other  when  seen  simultaneously  ;  by 
M.  Chevreul,  at  p.  165. 

VI.  Memoir  on  the  latent  heat  of  steam  at  different  pressures ;  by  M. 
Regnault,  at  p.  240. 

VII.  Report  on  the  artificial  formation  of  alkaloids ;  by  M.  E.  Kop,  at 
p.  297. 

VIII.  On  the  intimate  connection  existing  botweeu  the  pseudo-volcanic 
phenomena  of  Iceland  ;  by  Prof.  Bunsen,  at  p.  32.3. 

Gbamt,  Sir  Alexander  .  .  .  The  Ethics  of  Aristotle  iUustrated  with  essays 
Endnotes.  Third  Edition,  revised  and  partly  rewritten.  London:  Long- 
mans. Green  &  Co.,  1874.    2  vol.,  S\    (4702) 348.5 

Contents  :— Vol.  I.  7  Essays,  and  3  Appendices  and  Books  I.  and  II.  of  the  Nicoma- 
diean  Ethics  with  notes,    pp.  xv.tr»l2. 
Vol.  II.  Books  III— X  of  the  Nichomachean  Ethics  with  notes  and  Index 
Verborum  ;  index  of  Cireek  words  commente<l  on  and  index  of  matters. 
pp.  351&lxxxviii. 

Qbavt,  E.  B.  Beet-root  sugar  and  cultivation  of  the  beet.  Boston :  Tiee  & 
Shcphard.    1867.    12\  pp.  158.    (o43:^) 228.13 

Gbakt,  Robert.  .  .  .  History  of  Physical  Astronomy,  from  the  earliest  ages 
to  the  middle  of  the  nineteenth  century.  Comprehending  a  detailed  account 
of  the  establishment  of  the  theory  of  gravitation  by  Xewton,  and  its  devel- 
opment by  his  successors ;  with  an  exposition  of  the  progress  of  reseaixih  on 
all  the  other  subjects  of  Celestial  Physics.  London:  Henry  G.  Bohn.  .  .  . 
1852.    8%  pp.  xx+6:37.    (5103) 462.14 

QmJL'VES,  Mrs,  A.  J.  Woman  in  America;  bemgan  examination  into  the  moral 
and  intellectual  condition  of  American  female  society.  *  *  *  New  York: 
Harper  &  Brothers.  .  .  .  1847.  12°  pp.  262,  (H.  F.  L.  No.  166.) 
(4949) 389.20 

CtMAT,  Aaa.  .  .  .  The  Botanical  Text- Book.  .  .  .  Part  I.  Principles  of 
8jaleiiiatie  Botany;  .  .  .  Second  edition.  New  York:  Wiley  &  Putnam. 
184^.    12*,  pp.  509.     (4760) 466.6 
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Gbat,  Asa.  ...  A  manual  of  the  Botany  of  the  Northern  United  States, 
from  New  England  to  Wisconsin  and  south  to  Ohio  and  Pennsylvania 
inclusive,  (The  Mosses  and  LivenvoHs,  by  Wm.  S.  Sulhvant,)  arranged 
according  to  the  natural  system;  with  an  introduction.  .  .  .  a  glossary, 
etc.  Boston  and  Cambridge:  James  Munroe  &  Co..  .  .  1848.  12", 
pp.  Lxxii+GlO.     (4759) 466> 

Gray,  Asa.  .  .  .  The  genera  of  the  plants  of  the  United  Stat43s  illustrated  by 
figures  and  analyses  from  nature  by  Isaiic  Spragiie.  .  .  .  Superintended 
and  with  d»\scriptions  by — New  York:  George  P.  Putnam.  .  .  .  1849. 
2v.  8%  pp.  l>:iO+plates  1-100;  229+plates  101-18G.  [Latin  title  also  given.] 
rn^Q) 514.4* 

Gray,  Asa.  .  .  .  Planta>  Wrightiauie  Texano-Neo-Mexicani^.  4**,  pp. 
14G+10  plates.  Sfe  Smithsonian  Institution,  Contributions  to  Knowledge. 
Vol.  111.  (1^52)  Art.  r,.     (.54S*.) 441.1 

Gray,  Asa  .  .  .  Plauta^  Wrightianie  Texano-Neo  Moxicana*.  Part  II.  An 
account  of  a  collection  of  plants  made  by  Ciiarles  Wright.  ...  In 
VV^esteni  T«^xas,  New  Mexico,  and  Sonora,  in  the  years  1S.51  and  1852.  4**, 
pp.  120-|-4  J  elates.  iSV-f  Smithsonian  Institution,  Contributions  to  Knowledge. 
Vol.  V.     (185:^)    Art  G.     (.^4s.'>) 441.1 

Grece,  Clair  James.  .sVc  >Letznor,  K.  An  English   grammar.  (4608)   147.16 

Greek  Ecclesiastical  Historians,  the,  of  the  fii'st  six  centuries  of  the  Christian 
eni.     In  six  volumes.     Containing — 

I.  Kusfbiiis's  T.ifc  of  Constantino,  orations,  etc. 

II.  Ensebiiis's  Kcclesiastiiial  History,  to  324  A.  D. 

III.  Soeratos  Scliolasticus's  History,  from  about  305  to  445  A.  D. 

IV.  Sozonicn's  Marrativc,  324  to  about  440  A.  D. 

V.  TlM'odorct's  Kcclesiastical  History,  from  322  to  428  A.  D. 

VI.  Kvagrius's  Ecclesiustifal  History,  from  431  to  5l»4  A.  D. 

London:    Samuel  Bagster  ct  Sons;     .  .  .     1-^4G.    6 v.  8 M 4703-4-5-6-7-8) 

348.6  to  348. 1 1 

Greeley,  Horace.  Essays  designed  to  elucidate  the  Science  of  I'olitical  Econ- 
omy, while  serving  to  explain  and  defend  the  Policy  of  Protection  to  Home 
Industry,  as  a  System  of  National  Co-operation  for  the  Elevation  of  Labor. 
***  Boston:  .lames  R.  Osgood  &  Co.  .  .  .  1875.  16%  pp.  384. 
(506S) 383.16 

Greeley,  Horace.  [Preface  and  memoir.]  .^^f'^  Clay,  C.  M.  The  writings  of 
(4764) 372.6 

Greeley,  Horace.  [Introduction.]  .SVe  Headley,  P.  C.  Life  of  Louis  Kossuth. 
(4055) 218.15 

Green,  ,I.  K.  A  short  history  of  the  English  people,  with  maps  and  tables. 
♦**  New  York:  Harper  A:  Brothers,  .  .  .  1U77.  16%  pp.  823 
+5  maps.     (4728) 1 58.2 

Same,  duplicate.     (4727) 158.3 

Greene,  (Jeorge  Washington  .  .  .  Lite  of  Nathaniel  Greene.  .  .  .  16' 
pp.  4n;)-f-portrait.  See  Sj^arks  ,1.,  Lib.  of  Am.  Biog.  2d  series,  vol.  X. 
entire.     (4^ln) 384. 1 

Greene,  Nathaniel.  [Translator.]  See  Sforzosi,  G.  Compendious  History  of 
Italy.     («)4) 387.26 
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Obbo,  William  Rathbone.  Rocks  ahead;  or,  the  Warnings  of  Cassandra. 
*  *  *  Boston:  James  R.  Osgood  &  Co.  ...  1875.  12"  pp.  xli+233. 
(5065) 383.10 

Gbsoory,  William,  [Editor.]  See  Liebig  Justus.  Chemistry  in  its  applications 
to  Agriculture  and  Physiology.    (4290) Chem.  Lab. 

Gregory,  William.  Revision,  4th  Ed.  See  Liebig,  Justus.  Chemistry  in  its 
application  to  Agriculture     .  .  .     (4290) Chem.  Lab. 

Cresset,  Jean-Baptiste  Louis.  [Le  M^chant,  pp.  92.  (Memoir.)  ]  See  Chefs- 
d'Oeuvres  des  Auteurs  Comiques.    Vol.  V.     (5090) 1 1 8. 1 3 

Greville,  Charles  C.  F.  ...  The  Greville  Memoirs.  A  journal  of  the 
reigns  of  King  George  IV.  and  King  William  IV.  Edited  by  Henry  Reeve. 
.  .  .     Second  Edition     .  .  .      London:    Longmans,  Greene  &  Co     1874. 

3v.  8%  pp.  xvii+417;  ix+384;   x-K32.      (5308) 395.3 

Vol.  I.,  Geo.  IV.;   Vols.  II.  and  III.  WilHam  IV. 

Greville,  Robert  Kaye.  [Botany  of. J  See  MuiTay  [and  others.]  Historical 
and  Descriptive  account  of  British  India.  3v.  12**,  Vol.  III.  p.  116. 
(4873) 387.5 

Griffin,  Edward  Dorr.  .  .  .  [The  Effect  of  the  Gospel,  Sermon  on.]  See 
Murray-st.  Church,  New  York.  Discourses     .  .  .    (4546) 157,6 

Griffin,  John  Joseph.  .  .  .  Chemical  Handicraft :  A  Classified  and  Descrip- 
tive Catalogue  of  Chemical  Apparatus,  Illustrated  by  upwards  of  sixteen 
hundred  engravings  on  wood.  *  *  *  London  :  John  Joseph  Griffin  & 
Sons.     ...     1877.    8%  pp.  xvi-|-479.    (5174) 392.16 

Griffin,  John  Joseph.     .  .  .     Chemical  Recreations  :    A  popular  manual  of 

Experimental  Chemistr}\   The  tenth  edition.    London  :    Published  by  John 

Joseph  Griffin.     .  .  .     1860.  3v,  12^    (4717) Chem.  Lab. 

Contents  :    1st  DIv.  pp.  vlil.  &  120.    Elementary  Experiments.    2d  Div.  pp.  xxiv,  &  121 
to  720.    Chemistry  of  Non  Metallic  Elements.    3d  Div.  [wanting. 
[Tbere  are  separate  title-pages  to  the  several  divisions.] 

Gkiscom,  John  Hoskins.  Animal  Mechanism  and  Physiology  ;  Being  a  plain  and 
iiamiliar  exx)osition  of  the  structure  and  functions  of  the  humtm  system.  *  *  * 
lUoBtrated  by  numerous  woodcuts  by  Butler.  New  York  :  Harper  &  Bros. 
...     1848.    12%pp.3o7.    (H.  F.  L.  No.  85)  (4898) 388.1 

Gbiscom,  John.  .  .  .  [Glossary  and  notes.]  See  Euler,  L.  Letters  of,  on 
Natoral  Philosophy.    (4878) 387.10 

Gbibwold,  Stephen  B.  .  .  .  [Law  Libraries  10,  pp.  8']  i.9ep  United  States, 
Bureau  of  Education.     Public  Libraries  in  the.    Vol  I.  p.  171,  (5074).  .L.  R. 

Gbovss,  Charles  Edward.  .  .  .  [Joint  Editor.]  5ee  Craxie- Calvert,  F.  Dyeing  and 
Calico  Printing.    (4569) 462.6 

GwiLT,  Joseph.  [Translator  and  Revisor.]  Sec  Vitruvius,  W.  P.,  The  Archi- 
tecture of.    (5094) 334.4 

GuTOT,  Arnold.     Directions  for  Meteorological  Observations,  and  the  Registry 
of  Periodical  Phenomena.     70  pp.  8°.    Tables,  Meteorological  and  Physical,  • 
prepared  for  the  Smithsonian  Institution,  634  pp.  8^.    See  Smithsonian  In- 
atitution,  Miscellaneous CoUections,  Vol.  I.  (1860)  Arts.  1  and 3.  (5500)443. 1 

r,  Charles  W.    .  .  .    [Editor.]    See  Haslett,  Charles.    The  Mechanics, 
Madmiists  and  Engineer's  Practical  book  of  Reference.    (5045) . . .  148.34 
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Hagen,  Herman.     Synopsis  of  the  Described  Neuroptera  of  North  America,  witk 

a  list  of  the  South  American  Species.     .  .  .     368  pp.  8*.     See  Smithsonian 
Institution,    Miscellaneous    Collections.    Vol.    IV.   (1862)    art.    I     (5503y 

443.1 

Hahn,  K.  a.  Mittlehochdeutsche  Grammatik.  Neu  Ausgearbeitet  von 
Friedrich  Pfeiiler.  Dritte  Ausgabe.  Frankfurt :  Christian  Winter.  1875. 
1875.    8%  pp.  xv^i.+l>ll.    (4671) 178.19 

Hahnemann,  Samuel.  Materia  Medica  Pura.  Translated  and  edited  by  Charles 
Julius  Hempel,  M.  D.  New  York  :  Wilham  Radde.  1846,  2  vols.  8% 
xii+221 ;  xi+194.     (4772) 372.8 

Hale,  Salma.  History  of  the  United  States,  from  their  first  settlement  as  colonies 
to  the  close  of  the  administration  of  Mr.  Madison,  in  1817.  .  .  .  New  York, 
.  .  .     Hari)er  k  Brothers.     ...     2v.  12%  (H.  F.  L.  Nos.  119, 120)    (4915) 

388.19 

Halliwell-Piiilt.ips,  J.  0.  [Introduction.]  Sec  Shakespeare,  Works  in  re- 
duced fiicsimile.    (5407) 374.28 

HAiiKS,  J.  W.  Lon^^er  Engflish  Poems  :  with  note^',  philological  and  explanatory, 
and  an  introduotion  on  the  teaching"  of  En<,''lish.  .  .  .  Fourth  edition. 
liOudon  :     Maciuiilan  k   Co.     1875.     .  .  .     16%   pp.    xxxvu+427.    (4587) 

248.12 

Half  iloiKs  with  Modem  Scientists.  Lectures  and  Essays  by  Profs.  Huxley, 
Barker,  Stirling-,  Cope  Jind  Tyndall  :  with  a  general  introduction.  Noah 
Porter.  First***  series.  New  Haven.  Conn  :  Charles  C.  Chatfield<fc  Co. 
1S72.  12  .  pp.  xi.+2'S8.  [First  published  as  Nos.  1-V.  of  the  University 
vSoientific  Series.]     (5017) 148.6 

Half  Hoiks  witli  Modern  Scientists.     Lectures  ami  Essavs  hv  Wallace,  Koscoe 
Huggins,  Loekyer,   Young,  Mayer  and  Kood.     Being  Nos.  VI. -X.  of  the 
l%iiversity  Series.     Second    *  *  *    series.     New  Haven,  Conn. :    Charles  C. 
Chatfiel.l  k  Co.     l^'^.     12  ,  pp  325.     (5018) 148.7 

Half  Hotr  Rfx  keations  in  Popular  Science.  Fii-st  Series,  by  Richard  A. 
Proctor.  .  .  .  Rudolph  Virchow,  11.  Sehellen,  Prof.  Roscoe,  J.  N.  Loek- 
yer. Prof.  .1.  1).  Thina,  I >r. Carpenter,  Pres.  Winchell,  Prof.  Huxley,  ...  J. 
H.  Tice,  E.  B.  Taylor,  iJr.  Richiudson,  Prof.  T.  Sterry  Hunt,  Prof.  Clitford, 
Rol)'t  Hunt,  .  .  .  Prof.  H.  VV".  Dove,  and  others.  Selected  and  edited  by 
Dana  Estes.     *  *  *     Boston  :  Estes  k  Lauriat,    1S74.     16' ,  pp.  xvi.-(-478. 

(5«ij»}) 148.1 7 

Hall,  Baynard  R.  ...  Teaching,  a  Science  :  the  teacher  an  artist.  New 
York  :     Baker  .1'  Scrilmer,  1-^4^.     16%  pp.  iv.+;i05.     (4745) 374.10 

Hall,  James.  Memoir  of  Thomas  Posey,  Major-CJeneral  and  Governor  of  Indi- 
ana. 45  pp.  \{V .  See  Sparks,  J.,  Lil>.  of  Aul  Biog.,  2nd.  series.  Vol.  II., 
p.  :Vj9.    (4S10) 384. 1 

Hall,  W.  The  Principal  Roots  and  Derivations  of  the  Latin  Languag-e  ;  with 
a  display  of  their  incoi*j>oration  into  English.  Ninth  echtion  re\ised  and  en- 
larged. ^    London:     Longman,     .  .  .      1S61.     12%   pp.   xii.+192.    (5193) 

258.17 

Halt,eck,  Fitz  Cireene.  Selections  from  the  British  poeta  .  .  .  New  York: 
Harper  &  Brothers  ...  2v.  12%pp.  359;  360.  (H.  F.  L.  Nos.  112,  113.) 
(4913) 388.17 
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[,  Karl.    [Notes  and  an  introduction.]    See  Cicero,  the  orations  of,  a^fainst 
Cafcilina.     (5034) 258.12 

^^MKRTON,  Philip  Gilbert  .  .  .  The  Intellectual  Life.  With  a  portrait  of 
Leonardo  da  Vinci,  etched  by  Leopold  Flameng.  *  *  *  Boston :  Roberts 
Brothers.    1877.    16%  pp.  xix.+455.     (4983) 248.23 

HiiORTOK,  Philip  Gilbert,  .  .  .  Thoughts  about  art.  New  edition,  revised, 
with  notes  and  an  introduction.  .  .  .  Boston:  Roberts  Brothers.  1876.  8*, 
pp.  xiiv.+383.    (4982) 248.24 

Hamilton,  John  Church.       See  Renwick  J.,  Life  of  Alexander  Hamilton.    (H. 

F.  L.  No.  129.)    (4922) 389.1 

Hamilton,  W.  G.  .  .  .  Useful  Information  for  railway  men.  .  .  .  Sixth  edition, 
.  .  .     New  York:    D.  VanNostrand,    .  .  .    1874.  ob24%  pp.  569.  (4581) 

HAiaiiTON,  Sir  William.  [Notes  and  illustrations.  ]  See  Reed,  Thomas,  Essays  on 
the  intellectual  powers  of  man.     (5165) 382. 14 

Hahline,  A.C.  .  .  .  The  Tourmaline.  Its  relation  as  a  gem;  its  complex  nature; 
its  wonderful  physical  properties,  etc.,  etc.;  with  special  reference  to  the 
beautiful  and  matchless  crystals  found  in  the  State  of  Maine.  With  illus- 
trations, ♦  ♦  *  Boston:  Jiuues  R.  Osgood  k  Co.  .  .  .  1873.  12^  pp.  107 
+4  colored  plates.    (5:«) 466. 1 0 

Hamst,  Olphar.    (Anonym.)     S^^<?  Thomas,  Ralph. 

Hardiko,  G.  M.  [Treatise  on  Gothic  Aichitecbure.  4°,  pp.  6+4  plates.]  See 
Shaw,  Edward,  Civil  Architecture,  at  p.  136.     (5050) 523.3 

Hare,  Robert.  .  .  .  Memoir  on  tlio  ex])losiveness  of  nitre,  with  a  view  to 
elucidate  its*  a^ncy  in  the  tremendous  explosion  of  July,  1845,  in  New  York. 
20  pp.  4*.  See  Smithsoniim  Institution,  Contributions  to  Knowledge,  Vol. 
II.    (1851 )  Art.  7.  (5482) 441 . 1 

HaRK^ess,  William  .  .  .  Observations  on  Terrestrial  Magnetism  and  on  the 
deviations  of  the  compasses  of  the  U.  S.  iron-cliul  Moiiadnock,  during  her 
cruise  from  Philadelphia  to  San  Francisco,  in  1865  and  1^:66  ...  4",  pp. 
225+2  diagrams.  See  Smithsonian  Institution,  Contributions  to  Knowledge, 
VoLXVlII.  (1873)Art.4.  (r)498) 441.1 

Hari*eville,  Jean  Franc^ois  Collin  de.  [Les  Chateaux  en  Kspagne,  82  pp.  8°. 
Les  vieux  Celibataire,  p.  83.  (Memoir.)]  See  Chefs- d'Oeuvres  des  Auteurs 
Comiques,  8v.  12%  Vol.  VIII.      (5090) 1 18.13 

Harrlngton,  C.  S.  [Notes.]  See  Plautns,  T.  M.  Capti\T,  Trinummus  et  Rudens. 
(5143) 258.29 

HAJtRi80N,  Robert.  [Joint  Author.]  See  Gostwick.  Joseph,  Outlines  of  German 
Literature.     (5036) 177.30 

Hartt,  Charles  Frederick  .  .  .  Geology  and  Physical  Geographv  of  Brazil  .  .  . 
•  *  ♦  Boston:  Fields,  Osgood  k  Co.  1870.  8%  pp.  xxiii.+620+frontispiece 

-|-3  map8-H5  engravings.    (5472) 463.7 

Not^  :— Title  page  Is  headed  "Thayer  Expedition.    Scientific  results  of  a  journey  in 
Brazil.    By  Louis  Agjissiz  and  liis  travelling  companions." 

Hart,  James  Morgan.    German  Universities :  A  narrative  of  personal  experience, 
U)geUier  with  recent  statistical  information,  practical  suggestions,  and  a 
of  the  German,  English  and  American  systems  of  higher  educa- 
New  York:    G.  P.  Putnam's  Sons.     1874.      12%  pp.  398.    (4675) 

177.26 
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Harting,  p.  ...  Das  Mikroskop.  Theorie,  Gebrauch,  Geschichte  und 
Gegenwaertiger  Zustand  Desselben.  Deutsche  Original-ausgabe,  vom  Ver- 
fasser  revidirt  and  vervollstandigl:..  Aus  dein  HoUoendischen  Uebertragen 
von  Dr.  Fr.  Willi.  Theile,  .  .  .  mit  410  in  den  Text  eingedruckten  Holz- 
schnitten  und  einer  Tafel  in  Farbendrack.  Braunschweig,  .  .  .  Friedrich 
Vieweg  und  Sohn.     1859.    8%  pp.  950+1  plate.  (5256) 464.1 

Harvey,  William  Henr}'.  Nereis  Boreali-Americ^ina,  or  contributions  to  a 
history  of  the  marine  Algae  of  North  Americii.  Part  I.  Melanospermae. 
4'',  pp.    152+12  plates.      See   Smithsonian   Institution,   Contributions  to 

Knowledge,  Vol.  III.  (1852)  Art,  4.  (5483) 441.1 

Nereis  Boreali-Americana,  or  contributions  to  a  history  of  the  marine 

Alga)  of  North  America  .  .  .  J'art  II.  Khodospermae.  pp.  262+24  plates. 
See  Smithsonian  Institution,  Contributions  to  Knowledge,  Vol.  V.  (1853) 
Art.  5.   (5485) 441. 1 

Nereis  Boreali-Americana,  or  contributions  to  a  histoiy  of  the  marine 

algie  of  North  America.  Part  III.  Chlorospernue.  4'\  pp.  142+14  plates. 
See  Smithsonian  Institution,  Contributions  to  Knowledge,  Vol.  X.  (1858) 
Art.  2.     (5490) 441. 1 

Harwood,  Ivlward.  View  of  the  Clasiics.  See  Clarke,  A.  Bibliographical 
Dictionary,  6v.  12^  (4603) ' L.  R. 

Haskel,  Daniel  .  .  .  and  J.  Calvin  Smith,  ...  A  complete  descriptive 
and  statisticid  Gazetteer  of  the  United  States  of  America,  containing  a  par- 
ticular description  of  the  states,  territories,  counties,  districts,  i^arishes,  cities, 
towns,  and  villages,  mountains,  rivei*s,  lakes,  canals,  and  railroads;  with  an 
abstract  of  the  census  and  statistics  for  1840,  exhibiting  a  complete  view  of 
the  Agricnltur.il,  Commercial,  manufacturing  and  Literary  condition  and 
resources  of  the  country.  *  *  *  New  York:  Published  by  Sherman  & 
Smith,     ...     l.S4<8.    8%  pp.  7^4.    (4782) 371.17 

Haslett,  Charles.  .  .  .  The  mechanic's,  machinist's  and  engineer's  practical 
book  of  refen^nce;  con tiiining  tables  and  formuhe,  .  .  .  and  miscellanous 
recipes;  togetlier  with  the  engineer's  field  book,  contaniing  fonnulae.  .  .  . 
Tables  of  radii  .  .  .  versed  sines  and  external  secants,  natural  sines  and 
tangent^s  and  loi^arithms  of  natural  numbers  from  1  to  10, OCR).  Edited  by 
Charles  W.  Hack  ley,  .  .  .  New  York:  F.  J.  Huntington  &  Co.  .  .  . 
1871.     24  ^  pp.  517.'    [Tuck  bound.]     (5045) 148.34 

Hasted,  Frederick.     The  writings  of.     Buffalo,  New  York,  1864.    8'.      (4769) 

372. 1 5 

A  bunch  of  tracts,  letters,  hymns,  &c.,  bound  together,  without  title  page  or 
index. 

Hatfield,  H.  (i.  ...  Tlie  American  House  Carpenter.  A  treatise  upon 
ai'chitecture.  .  .  .  Second  Edition.  Illustrated  by  .  .  .  engravings.  New 
York  and  London:  Wiley  &  Putnam.     1845.     8%  pp.  xii+272+32.     (4790) 

371.3 

Hatfield.  R.  O.  ...  The  American  House  Carpenter:  A  treatise  on  the 
art  of  building,  and  the  strength  of  materials.  Seventh  Edition,  revised. 
and  enlarged,  with  additional  ilhistrations.  New  Y^'ork:  John  Wiley  &  Son, 
...     1874.    8%  pp.  x+398+106.     (4575) 147.10 
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Ha^^v^ek,  Samuel  F.  ArchsBology  of  the  United  States,  or  sketches,  historical 
snd  bibliographical,  of  the  progress  of  information  and  opinion  respecting 
Testigesof  antiquity  in  the  United  States.  122  pp.  4°.  See  Smithsonian 
Imtitution.    Contributions  to  Knowledge;  vol.   III.   (1856)  art.  2  (5488. 

441.1 

Ha^^^i^ks,  Francis  Lister.  The  monumente  of  Egypt;  or  Egypt  a  witness  for  the 
£ible,  with  notes  of  a  voyage  up  the  Nile  by  an  American.  New  York: 
<5eo.  P.  Putnam,     1850.  8%  pp.  256+162+9col.  pl.+2  pl.(4771)371.1» 

Ha '^irrnoRNE,  Nathaniel.  Twice-Told  Tales.  A  new  edition.  Boston:  Fields, 
Osgood  &  Co.,  .  .  .  1871.    2v.  16%  pp.  287,  portrait;  288.  (506^3)  383.22 

HA^^bTTHORNE,  Nathaniel.  [Editor.]  Journal  of  an  American  Cruiser;  com" 
prising  sketches  of  the  Canaries,  the  Cape  de  Verds,  Liberia,  Madeuu,  Sierra 
XiCone,  and  other  places  of  interest  on  the  west  coast  of  Africa.  By  an 
officer  of  the  U.  S.  navy.  New  York  and  London.  Wiley  &  Putnam. 
1845.    8°,  pp.  vi+160.     (Library  of  American  books.)      (4739). .  .383.17 

Ha^s^^ward,  Charles,  Jr.    Life  of  Sebastian  Cabot.     12°,  pp.  721.    Vignette. 

JSee  Sparks,  J.,  Lib.  of  Am.  Biog.,  Vol.  IX.  at  p.  89.      (4814) 385.1 

Haz^a^rd,  Samuel.  Pennsylvania  archives.  Selected  and  arranged  from  origi- 
nal documents  in  the  office  of  the  Secretary  of  the  Commonwealth, 
conformably  to  acts  of  the  General  Asseiuby,  Feb.  15,  1851,  and  March  1, 
1852.  Philadelphia;  .  .  .  Joseph  Soverus  &  Co.  1852.  12v.  12^.  [Index 
in  each  vol.]    (5159) Doc.  Room. 

Vol.  I.        1664—1747.  pp.  783  &  plate  &  map. 

"  II.       1748~Sopt.  1756,  pp.  792  &  2  maps. 

"  III.     Oct.  17fi6— 1760,  pp.  772. 

•'  IV.      1760—1776,  pp.  809  &  map. 

"  V.        1776—1777.  pp.  791  &  map. 

"  VI.      1777—1778,  pp.  792. 

**  VII.    1778—1779,  pp.  796. 

••  VIII.  1779— 1781,  pp.  791. 

**  IX.      1781—1783,  pp.  792. 

"  X.       1783—1786,  pp.  791. 

"  XI.     1786—1790,  pp.  788  &  2  maps. 

"  XII.   1790,  pp.  482  *  4  maps. 

Sazbn,  Edward.  .  .  .  Popular  Technology;  or.  Professions  and  Trades, 
***  ...  Embellished  with  eighty-one  engravings.  .  .  .  New  York: 
Harper  &  Brothers.     ...     1846.    2v.  12°.  261+275+fronti8pieces.   (49:38.) 

389.17 

Batden,  F.  V.    See  Meek,  F.  B. 

^YEs,  Isaac  Israel.  Physical  observations  in  the  Arctic  Seas;  made  on  the 
west  coast  of  North  Greenland,  the  \acinity  of  Smith  Strait  and  the  west 
Bide  of  Kennedy  Channel,  during  1860  and  1861.  Reduced  and  discussed 
...  by  Charles  A  Schott.  ...  pp.  286+80  plates+14  wood  cuts. 
See  Smithsonian  Institution.  Contributions  to  Knowledge.  Vol.  XV., 
[1867.]    Art.  5.    (5495) 441.1 

Bud,  Francis  Bond.  .  .  .  The  Life  and  Adventures  of  Bruce  the  African 
traveler.  ...  ♦  *  *  From  the  ln-st  London  edition.  New  York: 
Harper  &  Brothei-8.    .  .  .    I&i6.     12%  pp.  382.   [Portrait  of  Bruce.]  (4920) 

388.24 

Hkadley,  Joel  Tyler.    Sacred  Scenes  and  Characters.    New  York.    John  S. 

•Taylor,     .   .   .     1850.     12%   pp.   19S+portrait  of  author+4  eng.     (4823) 

228.3 


124  ANNUAL  REPOET. 

Hbadley,  Phineas  Camp.  .  •  .  The  Life  of  Louis  Kossuth,  Governor  of  Hun- 
gary ;  including  notices  of  the  men  and  scenes  of  the  Hungarian  Revolution  ; 
to  which  is  added  an  appendix  containing  his  principal  speeches,  etc.;  with 
an  introduction  by  Horace  llreeley,  Auburn  :  Derby  &  Miller.  1S52.  12**, 
pp.  461+portrait.     (460o ) '. 218.15 

Heine,    Heinrich.     Sa?mmtliche    Werke.     Hamburg :  Hoffman    und   Campe. 

187:M3.  ISv.inO.   sml6^     (4644).... 189.5 

Contents  :— Vols.  I.  and  II.  ;  Roisebilder,  pp.  320;  42l». 

Vol.  III.  English  Fragments  and  Shiikspeare's  Madchen    und    Frauen, 

pp.  ai>2. 
Vol.  IV.  Novellistlsche  Friigniente,  pp.  202. 
Vols,  v.,  VI.  and  VII.  Uber  Driitschland,  pp.  270.  21M,  320. 
Vols.  VIII..  IX.,  X.  iiHd  XI.  Fran/AL'sische  Zustsvnde.  pp.  379,  280.  282,  436. 
Vol.  ,\II.  Fiaii/ii'sisclR'  Ziistand«%  j)]).  4:m\  ;  Liidwig  lioerue,  p]).  2(>4. 
Vols.  XIII.  and  XIV.  Vriuiischte  Srliriften,  pp.  367,  331. 
Vols  XV-XVllI.  I)i«-htiingen,  pp.  252.  IM,  :n2,  271. 

Heine,  Heinrich.  Pictures  of  Tnivel.  Transhited  from  tlie  German  by  Charles 
Godfrey  Leland.  .  .  .  Eighth  revised  edition.  Fhihidelphia  :  ... 
Schaiferit  Koradi,     1870.     12',  pp.  471,     (52:^)) 477.1 

Hklfenstein,  .lames.  ...  A  Comparative  (Grammar  of  the  Teutonic  Lan- 
guages. Being  at  the  same  time  a  Histonca)  Grammar  of  the  EngHsh  Lan- 
guage, and  comprising  GieUc,  Anglo-Saxon,  early  Eiighsh,  modern  English, 
Icelandic  (old  Xorsoi,  ihuiish,  JSwedish,  oUl  High  Geniian,  middle  High 
Gennan,  modern  Gennan,  old  Saxon,  old  Fri.sian,  Dutch.  London  :  Mac- 
niillan  A:  Co.,l>^70.     ...     8' ,  pp.  xviii+ii+52-')-|-i.     (4r»s.")) 147.13 

Helm  no  I. Tz,  Herman  Ludwig  Ferthnaiul.  .  .  .  On  the  nensations  of  tone  as 
apbysioiogi«:al  bit^is  for  the  theory  of  music.  Translated  with  the  author's 
siuiction  from  the  third  <  Jerman  edition,  with  additional  notes  and  an  ad- 
ditional appendix,  by  A  Ifximder  J.  Ellis.  .  .  .  London:  Longmans,  Green 
&Co.     1S7.'>.     .  .  ."    s  ,  pp.  xxiv.+s-J4.     (517:)) 392.13 

HEi.rs,  Sir  Artliur.  Friends  in  Council.  A  series  of  reatlings  iind  discoui*se 
thereon.  First  series.  A  new  edition.  London  :  Smith,  Elder  k  Co. 
.  .  .     187G.     2  vols.     l(j%  pp.  L>9S;  •J78.      (.M12) 383.23 

Helps,  ^'/^  Arthur.  Friends  in  Council.  A  scries  of  reachngs  and  discourse 
thereon.  Second  series.  ...  A  new  edition.  London  :  Smith,  Elder 
&  Co.     .  .  .     1S7::.    '2v.  1()\  pp.  iv.-f240:  2s4.    CdFi) 383.24 

Helvp:tiiis,   Claude  Adricn.     Oeuvres   Completes.    Paris.    171»;^'97.  lOv.,  12°. 

(4.552) 38X.15 

Contents  ;— Vol.  1.   Kloirc,  i)p.  5k     Kssai  sur  la  vie  et  les  Ouvruges.  158  pp.    Prof  ace  de 

r  Auteiu-  at  p.  'JIT.    l>c  V  Ksprit  at  p.  217. 
Vol.  II.  Same,  400  pp  ;    Vol.  III.  Saiiic.  14!)  pp  :  Vol.  IV.  Same,  335  pp  ; 
Vol.   V.  De  r  Homiiic.  3<.:4  pp  ;    Vol.  VI.  S;.nie.  l!92  pp  ;  Vol.  VII.  Same, 
284  i>p  ;  Vol.  VIII.    Same.  2."57  pp  ;  N'ol.  I\.  Same,  258  pp. 
Vol.  X.  Same.  128  pj).    Lc  l^oiilieur,  Poeme,  72  pp.    Kpitres  sur  les  Arts 

p.  7;{.    Kpltre  sur  le  riaisir.  at  p.  s4.     Kpitre  de  Voltaire  a  Ilelvetius,  at 

p.  iU.     KraKinents,  at  p.  101.     Lettre,  p.  110. 

Hempel,  Charles  Julius.  .  .  .  [Translator  iuid  editor.]  See  Halmemann, 
Materia  Medica  Pura.     2v.   8°.     (4772) 372.8 

Henderson,  Peter.  .  .  .  Practical  Floriculture  :  a  guide  to  the  successful  cul- 
tivation of  florists'  plants,  for  the  amateur  and  professional  florist.  Illustrat- 
ed. New  York  :  Oi-ajige  Judd  &  Co.  ...  n.  d.  [Copyright  1869]  12% 
pp.  vi.-j-249.  (3156) 516.26 
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rGTON,  Major- General.  See  Shortrede,  Robert.  Logarithms  of  sines 
and  tangente.  (5199) 461.1 

^JtNTiT,  Caleb  Sprague.     [Translation,  with  additions  and  a  continuation.]  See 
iCousin  Victor.]  Epitome  of  the  History  of  Philosophy.  (H.F.L.)  (493:3) 

389.12 

^tRUY,  Joseph.  .  .  .  Instructions  for  observations  of  thunder  storms,  1  pp. 
Circular  relative  to  heights,  2  pp.  Directions  for  constructing  lightning 
rods.  3  pp.  Queries  relative  to  tornadoes,  4  pp.  See  Smithsonian  Insti- 
tution, Miscellaneous  Collections,  Vol.  X.    (1873)    Arts.  3,  4,  5,  6.    (5509) 

443.1 

Hehit,  Joseph.  Telegraphic  announcements  of  astronomical  discoveries.  1873. 
8*,  pp.  4.  See  Smithsonian  Institution,  MisceUaneous  Collections.  Vol.  XII. 
Art.  3.    (5511) 44.31 

HsimY,  Joseph.  Tables  and  results  of  the  precipitation,  in  rain  and  snow,  in 
the  United  States  ;  and  at  some  stations  in  adjacent  parts  of  North  America, 
and  in  Central  and  South  Amenca.  Collected  by  the  Smithsonian  Institu- 
tion, and  discussed  under  the  direction  of  Joseph  Henry,  secretary.  .  .  . 
4*,  178  pp.4-8  diagrams+5  plates+3  charts.  See  Smithsonian  Institution, 
Contributions  to  Knowledge,  Vol.  XVIII.  (1873)  Art.  2.    (5498). .  .441.1 

of  Huntington  t  The  Chronicle  of;  comprising  the  History  of  England, 
from  the  invasion  of  Julius  Caesar  to  the  accession  of  Henry  II. ;  also,  the 
acts  of  Stephen,  King  of  England  and  Duke  of  Normandy.  Translated  and 
edited  by  Thomas  Forester  .  .  .  London:  Henry  G.  Bohn  ..."  18-58. 
12%  pp.  xxviii.-f442+fTontispiece.      (5122) 376.4 

William  Charles  .  .  .  Memoirs  of  the  life  and  scientific  researches 
of  JohnDalton  .  .  .  London:  .  .  .  The  Cavendish  Society  .  .  .  1854. 
8%  pp.  xv.+249+portrait8+3  plates.      (5438) 494.3 

Hkrbkrt,  Henry  William.  .  .  .  Frank  Forester's  field  sports  of  the  United 
States  and  British  Provinces  of  North  America.  *  *  *  New  York:  Stringer 
&  Townsend.  .  .  .  1849.     2v.  8%  pp.  360;  367+6  plates.  (4776).  .372.14 

Hjerdkb,  Johann  Gottlieb  von.    Saemmtliche  Werke,  Zum  schoenen  Literatur 

und  Kunst.     Stuttgart  und  Tuebingen :  J.  G.  Cotta.     1862.     13v.  in  7.  sq. 

16^    (4642) 189.4 

Ccmtants  :— Vol.  i  and  2,  Gedichte. 

Vol.  3,  Legenden,  Draroatlsche  Stuecke  und  Dichtungen. 

Vol.  4,  Stimmen  der  Voelker  in  Liedem. 

Vol.  6,  Lyrische  Gedichte,  Keuotaphiumdes  Dichters,  Jacob  Balde. 

Vol.  6  and  7,  Fragmente  zur  Deutschen  Literatur. 

Vol.  9,  Blumenlese  aus  Morgenlaendischen  Dichtern. 

Vol.  8,  Schrif ten  zur  griechischen  Literatur. 

Vol.  10,  Fniechte  aus  den    .  .  .    Achtzehnten  Jahrhundert. 

Vol.  11,  Kritlsche  Waelder. 

VoL  12,  Abhandlungen  und  Briefe. 

Vol.  13,  Antiquarische  AufsaBtze. 

r,  Karl  Freidrich.  fText.]  See  Plato.  The  Apology  of  Socrates,  the 
Crito,  and  the  Phsedo.    (4629) 258.3 1 

,  Samt.  Shepherd  (or  Pastor)  of.  [Translated]  126.  pp.  8%  See  Wake, 
WiUiam.  The  genuine  epistles  of  the  Apostolical  Fathers,  at  p.  337.  [Book 
I.y  viaons;  Book  II.,  commandfl;  Book  III.,  similitudes.]  (4799).  .371.1 1 
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Herodotus,  translated  from  Greek,  with  notes,  by  the  Rev.  William  Beloe.    In 

four  volumes.      The  first  American,  from  the  last  corrected  and  enlarged 

London  edition.    Philadelphia:  .  .  .  Edward  Earle  .  .  .   1814.  4v.  8%  (3082) 

CoDtents  :— Vol.  I.    Intr.  Life  of  Ilorod.,  Clio,  Euterpe,  pp.  xiii.&407  &raap. 
Vol.  II.    Euterpe,  Thalia,  Melpomene,  pp.  400  &  map  of  world. 
Vol.  III.    Melpomene,  Terpsiehore,  Erato,  Polymnia.    pp.  41G. 
Vol.  IV.    rolymnia,  Urania,  Calliope,  pp.  448.    Index  at  p.  303.  ♦♦♦ 

Hervey,  Lord  John.  Memoii-s  of  the  reign  of  George  the  Second,  from  his 
accession  to  the  death  of  Queen  CaroHne.  Edited  from  the  original  manu- 
script at  Ickworth,  by  the  Right  Hon.  John  Wilson  Croker.  Philadelphia: 
Lea  &  Blimchard.    1848.    2v.  Vl\  pp.  42»;  442.    (4753) 374. 14 

Hetne,  Moritz.     .  .  .     See  Stamm,  F.  L.    Ulfilas.    (4668) 1 78. 1 6 

Heyne,  M.     [Text.]    See  Virgilius,  P.  M.     Works  of.      (5144) 258.14 

Heyse,  Johann  Christ.  August.  Ausfehrliches  Lehrbuch  der  Deutschen  Sprache. 
Neu  bearbeitet  von  Dr.  K.  W.  L.  Heyse  .  .  .  Hannover,  1838-'49.  Hahnshe. 
Hofbuchhandlung.  2v.  8°.  pp.  xxviii.+916;  xii.+876.    (5212) 475.1 

Heyse,  K.  W.  L.  [Reviser.]  See  Heyse,  J.  C.  A.  Ausfehrliches  Lehrbuch  der 
Deut.schon  Spniche.     2v.  8\      (5212) 475.1 

Hi.vTT,  Jiinies  M.  The  Voter's  Text- Book;  comprising  a  collection  of  the  most 
important  documents  and  statistics  counectod  with  the  political  history  of 
Anicrica,  coiupUed  from  otliciai  records,  with  l)iographical  and  historical 
sketches.  IndumapoUs,  Ind.:  Asiier,  Adams  t<:  Higgins.  1868.  12'',  pp. 
aS2+20  portraits.      (5266) 374.10 

HiGGiNS,  W.  MiiUinufor  .  .  .  The  Earth:  its  physical  condition  and  most 
remtirkal)le  ph«'noinPna.  *  *  *  Xew  York:  .  .  .  Hai-per  &  Brothers. 
.  .  .     1846.     12%  pp.  468.     (H.  F.  L.  No.  78.)     (4893) 387.25 

HiLDRETH,  Kicliard  .  .  .  Theory  of  Politics :  An  inquiry  into  the  foundations 
of  governments,  and  the  causes  and  progress  of  political  revolutions.  N^w 
York:  Harper  «fc  Brothers,   .  .  .   1853.  12%  pp.  274.    (4978) 148.33 

HiLDRETn,  Saniupl  Ihescott.  .  .  .  Results  of  Meteorological  Observations 
made  at  Marietta,  Ohio,  between  1826  and  1859,  inclusive.  To  which  are 
added  Results  of  Observations  taken  at  Marietta,  by  Mr.  Joseph  Wood,  be- 
tween 1817  and  1823.  Reduced  and  discussed  by  .  .  .  Charles  A.  Schott, 
.  .  .  pp.  vi.+46.  4"^.  See  Smithsonian  Institution,  Contributions  to 
Knowledge,  Vol.  XVI.  (1879)  Art.  4.    (5496)  441.1 

HiLii,  Henry  B.  ...  Lecture  notes  on  Qualitative  Analysis.  New  York: 
a.  P.  Putnam's  Sons.     1874.     12%  pp.  xii+54.     (Mil) Chem.  Lab. 

Hill,  Rowland.  .  .  .  Village  Dialogues,  between  farmer  Littleworth,  Thomas 
Newman,  Rev.  Mr.  Lovegood,  and  others,  from  the  Eighteenth  London 
Edition,  with  additional  dialogues.  Philadelpliia:  Herman  Hooker,  .  .  . 
1843.    2  vols.,  12%  pp.  428,  431.    (4830) 383.20 

HiLi  AKi),  George  Stillmiin.  Life  of  Capt.  John  Smith,  pp.  237,  12".  See 
Sparks,  J.,  Lib.  of  Am.  Biog.     Vol.  11.,  at  p.  171.    (4814) 385.1 

HiNTON,  Louis  J.  ...  Report  on  the  working  of  stone;  and  on  artificial 
stones.  48  pp.,  8"+2  eng.  -SVe- United  States,  Dept.  of  State.  Reports, 
International  Exhibition,  Vienna,  1873.     Vol.  IV.    D.  (5440)  ....  157.13 
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[,  [Meyer.]  Collection  of  examples,  formulae  and  calculations,  on  the 
literal  calculus  ?nd  algebra.  Translated  from  the  German  by  the  Rev.  J. 
-A.  Koss.  .  .  .  London.  .  .  .  Black,  Young  &  Young.  .  .  .  1827. 
8%  pp.  ii3863  tables.    (5180) 462.2 

Historical  Account  of  the  circumnavigation  of  the  globe,  and  of  the  progress 
of  discovery  in  the  Pacific  Ocean:  from  the  voyage  of  Magellan  to  the  death 
of  Ckx)k.  Illustrated  by  numerous  engravings.  New  York:  Harper  & 
Brothers.     .  .  .     1845.    12%  pp.  366  (H.  F.  L.  No.  82)  (4896)  . .  .387.28 

Historical  and  descriptive  account  of  Iceland,  Greenland  and  the  Faroe  Islands. 
New  York:  Haiper  &  Brothers.     .  .  .     1866.     12%  pp.  360,  map.     (H.  F. 

L.  No.  131.)    (4924) 389.3 

Historical  Society  of  Pennsylvania,  Memoirs  of.    Philadelphia:    J.  B.  Lip- 
pencott  &  Co.,  for  the     .  .  .      Society.     .  .  .     1858.    Vol.  VI.  only.    8". 

pp.  429+1  eng.+l  col'd  plate.    (5203) 39 1 .  10 

First  four  volumes  not  published  in  1858.    Vol.  V.,  history  of  Braddock's  expedition. 

Hitchcock,  Charles  Henry.     [Joint  author.]      See  Hitchcock,  Edward   .  .  . 

and  Elementary  Geology.    (5164) 382.19 

Hitchcock,  Edward  .  .  .  and  Hitchcock,  Charles  Henry.    Elementary  Geology. 
Anew  edition.    New  York:    Ivison,  Phinney  &  Company,     .  .  .     1862. 

12%  pp.  430.     Frontispiece.    (5164) 382-19 

Hitchcock,  Edward.  .  .  .  Illustrations  of  Surface  Geolog>'.  4°,  164pp.+ 
12  plates.  See  Smithsonian  Institution,  Contributions  to  Knowledge. 
Vol.  IX.  (1857)  Art.  3.    (5489) 441.1 

Hoar,  Sir  Richard  Colt.     .  .  .     [Translator.]    5e^  Giraldus  Cambrensis.    His- 
toncal  works  of.    (5121) 376. 1 1 

HoBART,  I  John  Henry. J  [Analysis.]  See  Butler,  J.  Hobart's  Analysis  of 
Bishop  Butler's  Analogy  of  ReUgion.    (528:3) ...  384. 1 4 

HoKFER,  Ferdinand.  Histoire  de  la  Chimie.  Deuxi^me  <?dition  revue  et  aug- 
ment^e.  .  .  .  Paris.  .  .  .  Firmin  Didot  Fr^res,  Fils  et  Cie.  .  .  . 
1869.    2v.  8%  pp.  x+342;  [viii]+615.    (5007) 464.4 

HoPFMANN,  August  Wilhclm.  Introduction  to  modem  chemistry  experimental 
and  theoretic,  embodying  twelve  lectures  dehvered  in  the  Royal  College  of 
Chemistry.  London  :  ...  *  *  *  London  :  Walton  &  Maberly.  1866. 
12%  pp.  X.+233.    (4715). 

floriiAKN,  August  Wilhelm.  .  .  .  Einleitung  in  die  modeme  Chemie  nach 
einer  Reihe  von  Vortragen  gehalten  in  dem  Royal  College  of  Chemistry  zu 
London:  Vierte  Auflage  *  *  *  Braunschweig:  .  .  .  Friedrich  Vieweg 
nndSohn.    1869.    8%  pp.  339.  (5372) 465.6 

*OFFHAN,  August  Wilhelm     .  .  .     [and  others.]    The  Report  on  the  coloring 

matters  derived  from  coal  tar,  shown  at  the  French  exhibition,  1867.  66  pp. 

8".     See  Reimann  M.    On  Aniline  and  its  derivatives,  at  p  99.    (54*26) 

462.20 

Bofhann,  August  Wilhelm.  Remarks  on  the  importance  of  cultivating  experi- 
mental science  in  a  national  point  of  view.  .  .  .  42  pp.  8**.  -Sef?  Royal 
(College  of  Chemistry,  reports  of,  at  p.  21 .      (530.S) 464.8 

fioFFMAK,  Charles  Fenno.  .  .  .  The  administration  of  Jacob  Leislcr;  a  chapter 
in  American  history,  pp.  60,  16*.  See  Sparks,  J.,  Lib.  of  Am.  Biog.,  2d 
leries,  VoL  III,  at  p.  439.    (4810) 684.1 


128  ANNUAL  REPORT, 

Holmes,  Edward  .  .  .  The  Life  of  Mozart,  including  his  correspondence.  New 
York:  Hari>er  &  Brothers,  publishers.  1845.  12%  pp.379:  2  plates  of 
music.  [Harper's  New  MisceUany,  Vol.  IV.]  (Catalogue  of  Mozart's  com- 
positions at  p.  367.)    (5^514) 375.3 

Homes,  Henry  Augustus.  .  .  .  [State  and  Territorial  Libraries.  20  pp.  8**. 
.  .  .  Historical  Societies  in  the  U.  S.  14  pp.  8\]  See  United  States, 
Bureau  of  Education;  public  libraries  in  the,  Vol.  I.,  p.  292.     (5074).  .L.R. 

HooKEU,  Joseph  Dalton  and  Bentham,  George.  [Joint  Authors  of  Flora  Nigri- 
tiana.]     See  Hooker,  Sir  W.  J.,  Niger  Flora,  at  p.  200.     (5241). . .  .462.3 

HooKEK,  Sir  William  Jackson  .  .  .  [Editor.]  Niger  Flora;  or,  an  enumratione 
of  the  plants  of  Western  tropical  Afnca,  collected  by  the  late  Dr.  Theodore 
Vogel  .  .  .  Including  Spicilegia  Gorgonea,  by  P.  B.  Webb  .  .  .  and 
Flora  Nigritiana,  by  Dr.  J.  I),  Hooker  .  .  .  and  George  Bentham  .  .  . 
With  a  sketch  of  the  life  of  Dr.  Vogel.  With  two  views,  a  map  and  fifty 
plates.  London:  Hippolyte  Bailliere  .  .  .  1849.  8",  pp.  \v +487+50. 
(5241) 462.3 

HoOKEK,  Worthington  .  .  .  First  Book  in  Chemistry,  Illustrated  .  .  . 
New  York:  Harper  &  Brothers  .  .  .  1869.  16 \  pp.  231+frontispiece. 
(5416) 228.11 

HooKEii,  Worthington.  .  .  .  Science  for  the  school  .and  family.  Part  I. 
Natural  Philosophy.  •  .  .  New  York  :  Hai*per«t  Brothers.  .  .  .  1868. 
12\  pp.  346.     (459;^) • 218. 18 

Hooker,  Washington.  .  .  .  Science  for  the  sdiool  and  family.  Part  II. 
Chemistry.  Illustrated.  .  .  .  Second  edition,  revised  and  corrected.  New 
York  :  Haii)er  A:  Brothers.'  .  .  .  1876.  12\  pp,  430+1  colored  plate. 
(.5413) 466.14 

Hopkins,  Ezekiol.     Bj>.  of  Dcrry,     The  whole  works  of;  with  a  memoir     .  .  . 

London:  Henry  G.  Bohn,   .\  .  1846.    8^      (4784) 371.2 

Con^iuts  :— Memoir.  \\\\.  r>  ;  Vanity  of  the  AVorUl.  i)p,  20  ;  On  the  Lord's  Payer,  pp.  91  ; 
On  tlie  Ten  ConnnandinrMits,  pp.  180  ;  Sermons,  pp.  205,  157,  ICl. 

HoRATirs,  Quintus  Flaccus.  .  .  .  The  complete  works  of;  edited  by  the  Rev. 
J.  K.  Ydnge  ...  *  *  *  London:  Longmans,  (Treen  Ar  Co.  1867.  8"*, 
PI),  xix.+260+256+frontispiece+map.     (5190) 473.7 

Hon  ATI  U!?.  C^^iinti  Horatii  Flacci  opera  omnia.  The  works  of  Horace,  with  a 
commentary  by  E.  ('.  Wickham  .  .  .  Clarendon  Press  series.  Oxford  .  .  . 
1874.  ...  8",  pp.  xxix.+408.  {Vol.  I.  onJt/^  odes,  episodes,  aud  Carmen 
secuhv.)    (5013) .' 227.14 

HoRATius.  Quinti  Horatii  Flacci  Opera.  Interpretatione  et  notis  illustravit. 
Ludovicus  Desprez,  ...  in  usum  serenissimi  Delphini.  Editio  quinta  in 
America  sterootypa  impressa.  Hunc  editione  accesserunt  vita  Horatii  cum. 
Dacen-i  notis,  ejusdem  dironologia  Horatiana,  index  accuratissima  et  prefa- 
tio  de  satira  Komana  .  .  .  Philadelphia:  .  .  .  Joseph  Allen  .  .  .  n.d.8**, 
pp.  x\'i.+559+61.      (5044) 258.7 

Horner,  Joanna  B.,  and  Homer,  Leonora.  [Joint  translators.]  See  Oersted, 
H.  C.    Soul  in  Nature.     (5294) 378.21 

HoMERUs.  The  Iliad  of.  Translated  by  Alexander  Pope,  with  notes  by  Rev. 
Theodore  Alois  Buckley  .  .  .  and  Flaxman's  designs.  ***  New  York: 
Scribner,  Welford  &  Armstrong,  n.  d.  16",  pp.  xiv.+452+fronti8pieoe. 
(5465) 378.22 


TTNIYEBSITY  OF  MINNESOTA.  129 

H!o3h«KUS.  The  Odjrssey  of.  Translated  by  Alexander  Pope,  with  notes  by  the 
Plev.  Theodore  Alois  Buckley  .  .  .  and  Flaxman's  designs.  *  *  *  New 
^ork:  Scribner,  Welford  &  Armstrong,  n.  d.  16°,  pp.  xxx.+345-|-frontis- 
piiece.    (5466) 378.23 

HonsFORD,  Eben  Norton.  .  .  .  [Scientific  Commissioner]  Report  on  Vienna 
"bread.  122  pp.+l  plate.  8**.  5^^  United  States.  Department  of  State. 
Reports,  International  Exhibition,  Vienna,  1873,  Vol.  II.  B.  (5440)157.13 

Hoe^urs,  Chandos  Wren.  [Essay  on  Agriculture.  25  pp.  8".]  See  Morton,  J.  C. 
Cyclopoedia  of  Agriculture,  Vol.  I.,  p.  1.  (4609) 5 11.4 

HoxTSE  OF  Hope  Presbyterian  Church,  Saint  Paul,  Minn.,  History  of  .  .  . 
1855-1876.  St.  Paul:  The  Pioneer-Press  Co.  1876.  8%  pp.  82+7  photo- 
graphs. [Portraits  of  pastors.  Revs.  E.  D,  Neill,  F.  A.  Noble,  F.  W.  Flint, 
D.  R.  Breed;  views  of  church  edifice.]    (5292) 1 57. 14* 

HoTT,  John  W.  .  .  .  Report  on  Education.  36  pp.  8°.  See  United  States. 
Bept.  of  State.  Reports,  International  Exhibition,  Vienna,  1873,  Vol.  II.  L. 
(5440) 157.13 

HtTBBAKD,  Fordyce  M.  [Additions  and  Notes.]  See  Belknap  J.  American 
Biography,  3v.  12°.  (H.  F.  L.)      (4946) 389.25 

^XJcGENS,  [William.]  [Joint  Author.  5^e  Schellen  and  others.  Spectrum  Analy- 
sis explained.    (5026) 148.17 

^XJggiwb,  William  .  .  .  Spectrum  Analysis  in  its  application  to  the  heavenly 
bodies.  32  pp.  12**.  See  Half  Hours  with  modem  scientists.  Second  Series, 
at  p.  81.     (5018) 148.7 

Htjohes,S  amuel  ...  A  Treatise  on  Water  Works  for  the  supply  of  cities  and 
towns,  with  a  description  of  the  principal  geological  formations  of  England, 
u  influencing  supplies  of  water.  New  edition,  revised  and  considerably 
enlarged.  ♦  *  *  London:  Lockwood  &  Co.  .  .  .  1875.  12"*.  pp.  xiv.-f- 
413.    "  Weale's  Rudimentary  Series,  81 . "     (4650) 248.6 

HxjGHES,  Thomas.    [Editor,  and  preface.]    See  Maurice,  F.  D.    The  Friendship 
of  Books.     (4992) 276.14 

Hugo,  Victor.     Theatre      .  .  .     Paris:  Hachette  et  Cie    .  .  .    1875.    4v,  8°. 

(4698) 118.7 

CoQtents  >-Vol.  I.  pp.  627.    Cromwell. 

Vol.  Iir  pp.  641.    Herman!,  Marion  de  Lorme,  at  p.  175  ;  S'Annise,  at  p.  382. 
Vol.  III.  pp.  444.    Lucrece  Borgia,  Maria  Tudor  Angelo,  at  p.  135. 
Vol.  IV.  pp.  379  &  11.    La  Esmeralda.    Ruy  Bias,  at  p.  85.    Les  Burgravcs, 
at  p.  241. 

Hdoo,  Victor.    The  Rhine.     .  .  .     [Translated]    New  York:  Wiley  &  Putnam 
...1845.    8%pp.x+174.    (4752) 383.19 

Humboldt,  Alexander  von.    Travels  and  researches.     .  .  .     Condensed  narra- 
tiveof.    Sw  Macgillivray.    (4876) 387.8 

HuxPHRBTB,  Andrew  Atkinson  and  Abbott,  Henry  L.  Report  upon  the  physics 
and  Hydraulics  of  the  Mississippi  river;  upon  the  protection  of  the  alluvial 
region  against  overflow;  and  upon  the  deepening  of  the  mouths;  based 
upon  surveys  and  investigations.  .  .  .  Submitted  to  the  Bureau  of  Topo- 
giiq^^iical Engineers,  War  Dept.  1861.  *  ♦  *  Philadelphia:  J.  B.  Lippincott 

A  Co.,  1861.    4%  pp.  xxiii+456+cxlvi+19  plates.    (5338) 626.4 

o 


130  ANNUAL  REPORT. 

HuMPHKETS,  Henry  Noel.  The  genera  of  British  moths.  Popularly  described 
and  arranged  according  to  the  system  now  adopted  in  the  British  Museum. 
Illustrated  by  a  series  of  picturesque  plates.  Exhibiting  the  insects  in  their 
different  stages,  with  the  caterpillars,  and  the  plants  on  which  they  are  gen- 
erally found.  London:  Paul  Jerrard  <fc  Son,  2v.  8".  (5062).  .Cabinet  A.** 
Vol  I.  pp.  vi  &  76  &  30  phites.    Vol.  II.  pp.  77—206  &  plates  31-62. 

Humphreys,  Henry  Noel  .  .  .  The  Coin  Collector's  Manual,  or  guide  to  the 
numisHiatic  student  in  the  formation  of  a  cabinet  of  coins:  comprising  an 
historical  and  criticid  account  of  the  origin  and  progress  of  coinage,  from  the 
earliest  period  to  the  fidl  of  the  Roman  Empire;  with  some  account  of  the 
coinage  of  modem  Europe,  more  especially  ot'iireat  Britain  .  .  .  London: 
George  Bell  Jic  Sons  .  .  .  1876.  Iv.  in  2.  16%  pp.  xxiv.+72o+lTontispieces 
+9  plates    [Bohn's  lU.  Lib.]     (5476) 377.15 

Hunt,  [Frederick  Knight.]  Merchants'  Magazine  Year  Book.  1871.  New 
York:  William  B.  Dana  &  Co.  [1871.]  8%  pp.  452+portrait  of  H.  Wal- 
bridge.    (4775) 381.6 

Hunt,  [James  Henrj-]  Leigh.  Imagination  and  Fancy;  or  selections  from  the 
English  poets,  illustrative  of  those  first  requisites  of  their  art ;  with  markmgs 
of  the  best  passages,  critical  notices  of  the  writers,  and  an  essay  in  answer  to 
the  question,  '*  What  is  poetry  ?"  New  edition,  complete  in  one  volume. 
New  York:  George  P.  Putnam,  .  .  .  1850.  16%  pp.  x.-t-255.  (4756)  374.4 

Hunt,  Robert.  Coal  as  a  Reservoir  of  Power.  10  pp.  16".  See  Half  Hour  Rec- 
reations in  Popular  Science,  at  p.  407.      (5026) 148. 1 7 

Hunt,  Robert.  [Additions.]  See  Weale  John.  Dictionary  of  Terms  in  Archi- 
tecture, (fee.    (4617) 248.7 

Hunt,  Robert.  .  .  .  [Editor.]  See  Ure's  Dictionary  of  Arts,  Manufactures 
and  Mines.    (4723) 

Hunt,  lliomas  Sterry.  Origin  of  Metalliferous  Deposits.  15  pp.  16".  See  Half 
Hour  Recreations  in  Popular  Science,  at  p.  375.     (5026) 148. 1 7 

Hutton,  Richard  Holt.  Essays  in  Literary  Criticism.  Goethe  .  .  .  Hawthorne 
.  .  .  Clou gh,  Wordsworth  .  .  .  George  Eliot,  Matthew  Arnold.  Philadel- 
phia: Jos.  H.  Coates  &  Co.  .  .  .  1876.  16%  pp.  xii.+355.  (4590) .  208. 1 9 

Hutton,  Charles.    ...     A  Course  in  Mathematics,  composed  for  the  use  of  the 

Royal  Academy.  A  new  and  caiefuUy  corrected  edition,  entirely  re-modelled, 

and  adapted  to  the  course  of  mstruction  now  pui-sued  in  the  Royal  Military 

Academy.     By  William  Rutherford     .'  .  .     London :    .  .  .    Thomas  Tegg. 

...     184:3.    8°,  pp.  vii.+895.     (5101) 462.15 

Contents  :— Aritlimetic,  p.  3  ;  Algebra,  p.  84  ;  Geometry  and  Conic  Sections,  p.  357  ; 
Plane  Trigonometry,  p.  493  ;  Mensuration,  p.  510  ;  Analytical  Plane  Tri- 
gonometry, p.  5G0  ;  Spherical  Trigonometry,  p.  621  ;  Analytical  Geometry, 
p.  &43  ;  DilTerential  Calculus,  p.  (>89  ;  Integral  Calculus,  p.  759  ;  Mechanics, 
p.  803  ;  Miscellaneous,  p.  868. 

Huxley,  Thomas  Henry  .  .  .  and  Martin,  H.N.  ...  A  course  of  practical 
instruction  in  elementarj'  Biology.  Second  edition,  revised.  London  and 
New  York:  Macmillan  &  Co.     1876.     16%  pp.  xi.+279.    (5060).  .383.16 

Huxley,  Thomas  Henry.  On  Yeast.  18  pp.  16°.  See  Half  Hour  Recreationa 
in  Popular  Science,  at  p.  287.    (502G) 148.17 

Huxley,  Thomas  Henry.    On  the  Physical  Basis  of  Life.  29  pp.  12".    See  Half 
Hours  with  modem  scientists,  First  Series;  at  p.  7.      (5017) 148.6 


UNIVERSITY  OF  MIlirNESOTA.  131 

Htjyot,  Pto  et  Fils.  [Engravings.]     See  Lacroix,  Paul.     Vife  Militauxj  et  rdi- 
gi-ense. 

lojSAJiTLTJS,  Saint    Genuine  epistles  of.    [tsranslated.     74  pp.,  8'.]     SeeWsikB, 
William.    The  Genuine  Epistles  of  the  Apostolical  Fathers,  at  p.  141 .  (4799) 

371.11 

^cn>KNT8  of  Travel  in  Egypt,  Arabia  Petraea,  and  the  Holy  Land.    By  an 

Amoican,  with  a  map  and  engravings.     Tenth  edition,  with  additions. 

^ewYork:  Harper  &  Brothers,  .  .  .  1849.    2v.  12%  pp.  240;  286.    (4822) 

374.26 

lKCxi>sjYT8  of  Travel  in  Greece,  Turkey,  Russia,  and  Poland.     By  the  author  of 

**  Incidents  of  Travel  in  Egypt,  Arabia  Petrsea,  and  the  Holy  Land.*'    With 

anu^and  engravings.    Seventh  edition.     New  York:   Harper  &  Brothers, 

...    1844.    2v.  12%  pp.  268;  275.    (4806) 374.26 

^^'^lAiTAPOLw.  Catalogue  of  the  Public  Library  of  Indianapolis.  1873.  €', 
PP.X.-I-360.    (4709) L.R. 

^^%AV  J.  S.  The  Centennial  Exposition  described  and  illustrated.  .  .  .  pro- 
ibsely  illustrated.  ...  *  *  *  ...  Hubbard  Bros.  Philadelphia:  .  .  . 
1876.    pp.  770+eng.+map.     (5167) 392.6 

^^tjlph's  Chronicle  of  the  Abbey  of  Croyland,  with  the  continuations  by  Peter 
of  Bkns  and  anonymous  writers.  Translated  from  the  Latin,  with  notes  by 
Henry  T.Riley  .  .  .  London:  Henry  G.  Bohn.  .  .  .  1854.  16'',  pp.  xvi. 
+546.    (5128) 376.10 

IKXK.SU8.  A  relation  of  the  martyrdom  of  Saint  Ignatius.  [Translated.  J  8% 
pp.  84.  See  Wake  W.  Grenuine  Epistles  of  the  Apostolical  Fathers,  at  p. 
228.     (4799) 371.11 

Iktiho,  Pienre  M.  Hie  life  and  Letters  of  Washington  Irving.  By  his  nephew. 
New  York:  G.  P.  Putnam.  .  .  .  1862.  2v.  12%  pp.  463+2  engraved 
portraits  of  W.  Irving;  492+portrait  of  Irving.  [National  Edition.]    (4679) 

208.1 

Iktiko,  Washington.  The  works  of  New  edition,  revised.  New  York:  G.  P.  Put- 
nam [National Edition.]  1860-1.  21v.  12%  (4680-4693).. 208.2 -208. 16 

V6L  L  Knickerbocker^  History  of  New  York.  pp.  472  A;  portrait  of  author,  &  eng.  t.  p. 

(«») S08.9I 

▼oL  n.  Sketch-Book,  pp.  466  &  portrait  and  eng.  t.  p.  (Residence  of  author.)  (4681) 

S08.8 

'^ols.  m.,  IV.,  V.  Columbus  and  Ck)mpanions.  pp.  8  &  461  &  [18  pp.  illustrations  Inserted 

After t p.]* frontispiece  &  eng.  t.  p.  portrait  of  Columbus ;  (vol.  4)  626&  frontispiece. 

*eiig.  t  p.ft  8  of  illustrations,  inserted  after  p.  8 ;  (vol.  6)  494  &  portrait  of  Vespncd 

*en«.tp.  (4682) «08.4 

^oL  VL  Bracebridge  Han.  pp.  466  &  Seng.  &  eng.  t.  p.    (4683) S08.5 

^^  VIL  Tales  of  a  Traveller,  pp.  477  &  frontispiece  and  eng.  t.  p.  by  Darley ;  12  vlg- 

i^cttesinteztbyDarleyftHerrick.    (4684) S08.6 

^ol.  VQx^  Astoria,  pp.  viii  &  619  &  frontispiece  ft  eng.  t.  p.    (4686) S08.7 

^^  IX.  Crayon  Miscellany,  pu.  xiv.  ft  379  ft  frontispiece  (Abbotsford)  &  ieng.  t.  p 

<Kewstead  Abbey)  ft  1  eng.    (4686) «08.8 

^oL  X.  Adventures  of  Captain  Bonneville,  pp.  428  ft  frontispiece  ft  eng.  t.  p.  (4687) 

S08.9 
^^^  XL  Oliver  GoldsmKb.  pp.  88S  ft  frontispiece  ft  eng.  t.  p.  ft  11  eng.  (4688). . . .  JI08.10 
^<i  XII  and  XIII.  Mahomet  and  his  successors,  pp.  373  *  frontispiece  ft  eng.  t.  p.  ft 

*««.600ftfrontl9plecefteng.  tp.    (4689) S08.ll 

^^  Xiy.  Conquest  of  Granada,  pp.  648  ft  frontispiece  ft  eng.  t.  p.  (Portrait  of  Isabella 

•fCaitfle.)    (4660) JI08.1JI 

^^  XV.  The  Alhambra.  pp.  vllLft  426  ft  frontispiece  ft  eng.  t.  p.  ft  6  eng.  (4691)908.1 8 


«, 


132  ANNUAL  REPORT. 

Vol.  XVI.  Wnlfert's  Roost,  pp.  382 &  frontispiece  &  2  eng. ;  t.-p.  &  Life,  Character  and 
Oeiiiiis  of  Wasliiii|;t<)ii  Irvintr,  by  Williaiu  Culleii  Bryant,  p]).  46. 

Vol.  XVII.  to  X\I.  TIh'  Life  of  (;eorj;e  Washington,  pp.  xii,& 454 &  portrait  of  AVash- 
in^'ton  at  p.  L'.').  \-4cng.  :  vii.  ^L:48<;^.  portrait  by  C.  W.  I'eale  &  2  eng.  ;  xiv.  &4S3  &3 
eng.  :  xi.  &  l7t><S:  itoriraits  of  (ieorge  and  Martha  "NVushinjiton.  after  Stuart,  &  1  ong. ; 
xii.&  4:u\' portrait  of  \Vaslilngi(»n  by  K.  Peale,  Hamilton,  Jetterson,  &  eng.  t.-p. 
(,4693  > 308.15 

Irving,  Washington.  The  Life  of  Oliver  (iJoldsmith,  ^vith  selections  from  his 
writin},^s.  New  York:  lTiiq:)er  <t  Brothers.  .  .  .  1855.  2v.  12",  p].>.  323, 
portrait  of  Goldsmith;  313.  (H.  F.  L.  Nos.  121,  122)    (4916) 388.20 

Irving,  Wiusliin^ifton :  Pauldinjjc,  James  Kirke;  and  Irving,  AVilham.  Salma^ndi; 
or  th(?  whim-wham?^  and  opinions  of  Launcelot  1  iOngstati',  f^sq.,  and  others, 
*  *  *  Printed  from  the  original  edition,  wdth  a  preface  and  notes  by  Evert 
Duyckiiick.  New  York:  G.  P.  Putnam.  [National  Kdition.]  1860.  12', 
pp.  xiv.+412+frontispiece  and  eng.  t.-p.      (4G94) 208.16 

Irving,  William.  [Joint  Author.]  See  Irving,  W^ashington.  Salmagundi. 
(4694) 208.16 

Jackson,  Isaiic  W.  .  .  .  An  elementarj'  treatise  on  Optics.  Second  Edition. 
Schenectady:  ...  G.  Y.  Van  Debogert  .  .  .  1852.  8^,  pp.  ix.-|-261+ 
10  plates.  *(4>:27) 464.7 

James,  George  Payne  Rainsford  .  .  .  The  History  of  Charlemagne.  New 
York:  HiirperiV  Brothers,  ...  n.  d.  [Detlication,  June  4,  1832.]  12°,  pp. 
40S+portrait  of  Charlemagne.     (H.  F.  L.  No.  60.)     (4^82) 387.14 

James,  George  Payne  Rainsford,  .  .  .  The  Historj'  of  Chivalry.  New  York: 
llai-per  &  Brothers  .  .  .  1845.  12%pp.:M2.  (H.F.  L.  No.20.)  (4854)  386.15 
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York:  Harper  &  Brothers,  .  .  .  1876.  12%  pp.  xii.+730.  ("The  Student's 
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ments, and  other  subjects  .  .  .  Adapted  to  the  United  States,  by  Gou- 
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York:  Ivison,  Phinney,  Blakeman  &  Co.     ...    1869.  12%  pp.  408.  (5168) 
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executres  par  F.  Kellerhoven  et  de  quatre  cent  quarante  gravnres.  Quatri- 
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iv+OO^i.    (5219) Cab.  A** 

Lacroix,  Paul.  .  -  .  Vie  Mditaire  et  Religicuse  au  Moyen  Age,  et  a  I'^poque 
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K:::^^:-:^^.  vL  X:.*   1^::'    An.-.      c4:>l 441.1 

I/K/k:-.  L"1.^=  .  .  .  Th-^  E'.riii'riit.T  :f  AnaJjtioal 'j«?':z:'rtrT.  Revised  Edition. 
■  ■  ■  N>-3rYork:  Hirp^r  A  Br:thrr-..  .  .  .  I-T"-.  l-2\  pp.  ^^l.  [Boand 
witii  Ceil .  :lu^-.  OT  :li-r  -<iiiif .]       0* >  -> 148.4 

Loom:*.  Eliit.=  .  .  •  K'ein^ii!^  ofthe  I»i!fer^n:ial  andlnteirniiCalciiliis.  Revised 
t'i:t:on.  ■  •  •  N-r^K- York:  Harper  A:  Brc-Jier?  .  .  .  1-To.  !•>'.  pp.  :X«. 
[B-oini  "srith  Fririn-en^a  of  Analyticai  G^i-metrv.  bj  same.]      o«>y>i. .  148.4 

I>x>wr«.  FILia.^  .  .  .  Elemer.Ls  of  Natural  Philc'SOphT.  .  .  .  New  York: 
H^irp^r  a:  Brothers.     1  -/,).     Vl\  pp.  .'>A—'.      4-^9:-'.. 2 1 8. 1 7 

Loovfis.  Eiiar  .  .  .  Tn*^  K*=T:vnt  P^jgr^sa  of  Astrc-nomv:  especially  in  the 
L'nit^i  .'"ta'f^.  Tnird  E«iitiOD.  mostlv  rewrltt«?n.  and  much  enlarged.  New 
York:  H?rp^r  &:  Brothers.     .  .  .     I-.36.     12  =  .  pp.  oi^.  '•V'H.. ..  148.32 

I/jRRi'^.  G  jilia.jm^  dfi  et  Meong".  Jean  d^.  L«  Roman  de  \\  Rose.  Xouvelle 
^iition  revue  et  coirig^e  par  Franci?que  Michel  .  .  .  Paris:  .  .  .  Finnin 
Didot  Fnrres.  Fik  et  Cie.   .  .  .   1^>4.  2  v.  12-.  '469o.. 118.5 

Lof».»«i5G,  Benson  John.  Outline  Hlnory  of  the  Fine  Arts  ...  in  five  parts. 
I.  Archit'rcture ;  II.  Sonlptore:  III.  Painting:  IV.  Engraving:  V.  Miscel- 
lany .  .  .  New  York:  Harper^'  Brothers  .  .  .  n.  d.  [Copyright,  1840.] 
12%  pp.  :^y>-^frontii»pieoe— -portrait  of  Hogarth.  iH.  F.  L.  No.  ia3.)    (4907) 

388.10 

LouDOX,  Mrf^.  Jane  Webb.  Gardening  for  Ladies:  and  companion  to  the  Flower 
Garden.  First  American,  from  the  third  London  edition.  Edited  by  A.  J. 
Downing,  .  .  .  New  York:  Wiley  A:  Putnam.  I'StS.  12',  pp.  iv.-H30. 
(4T42j... .' 516.20 

LouiK>N,  John  Claudius.  The  Horticulturist;  or  the  culture  and  management 
of  the  kit/:hen.  fruit  and  forcing  garden.  Edited  and  revised  by  William 
R<:»bin.'ion.  n.d.  Illustrated  with  numerous  engravings.  •  ♦  •  London:  Fred- 
€nck  Wame<kCo.  [Pref.  July,  1871. J  8%  pp.  xii.-h707.    (4634).  .516.14 

LoRiNG,  Georgrr  Bailey,  [A  treatise  on  agriculture  and  the  horse.  8%  pp.86-[- 
''>  pi     See  Murray,  W.  H.  H.    The  Perfect  Horse,    p.  34:3.  (5471).  .5149 

Low,  Sampson.  Index  to  the  English  Catalogue  of  Books,  compiled  by.  Vol.  II. 
K^,  to  Jan.,  1876.   London:  Sampson  Low   .  .  .    1876.  r8°,pp.  408.  (4553) 

Lowe,  N.  M.  ...  [Artisan  Commissioner.]  Report  on  Wood  Industries. 
27  pp.  S\  .S'e«  United  St.\tes,  Department  of  Stat«,  Reports,  Interna- 
tional Exhibition,  Vienna,  1873,  Vol.  IV.  C.    (5440) 157.13 
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LowKLii,  James  Russell.  .  .  .  Amon^jf  my  books.  Second  series.  Boston: 
James  R.  Osgood  &  Co.    1876.    12%  pp.  327.    (5053) 248.28 

LowKi^  James  Russell.     .  .  .     My  study  windows.    ***    Boston:  James  R. 

Osgood  &  Co.     ...     1875.    16%  pp.  vi+433.    (4589) 248.10 

CoDtents  :  My  garden  acquaintance,  pp.  23.  A  good  word  for  winter,  pp.  30.  On  a 
certain  condescension  in  foreigners,  pp.  29.  A  great  puMic  character, 
pp.  32.  Carlyle,  pp.  25.  Abraliam  Lincoln,  pp.  28.  Thoreau,  pp.  16. 
Swinburne's  tragedies,  pp.  23,  Cliauser.  pp.  17.  Library  of  old  authors, 
pp.  83.    Eraerson,  the  lecturer,  pp.  85.    Pope,  pp.  15. 

Ltell,  Charles  .  .  .  Principles  of  Geology;  or,  the  modern  changes  of  the 
earth  and  its  inhabitants,  considered  as  illustrative  of  Geology.  *  *  *  ... 
Reprinted  from  the  sixth  English  edition,  from  the  original  plates  and  wood 
cats,  imder  the  direction  of  the  author.  Boston:  Hilliard,  Gray  &  Co. 
1842.  3v.  12**.  [Vol.  I.  frontispiece.  Mottoes  on  title  pages  different.] 
pp.  av.  465.    (5078) 382.7 

Lthk,  W.  T.  ...  [Editor  and  revisor.]  See  Brewster,  Sir  David.  The  life 
of  Sir  Isaac  Newton.    (5226) .* 3 77.3 

Ltth,  J.  E.  Schwedische  Grammatik  nebst  einen  Auswahl  prosaischer  und 
poetischer  Lesestucke  mit  erlaeuterndem  Wcerterbuche.    Zweite  verbesserte 

and  vermehrte  Auflage.  Stockholm  und  Leipzig:  A.  Bonnier,  n.  d.  [Printed 

1862.]    16%  pp.  viii+368.    (5461) 477.6 

Ltttoii,  Sir  Edward,  George  Bulwer.  .  .  .  England  and  the  English, 
•  •  *  Second  edition.  .  .  .  London:  Richard  Bentley,  .  .  .  1833. 
2t.  12*,  av.  pp.  pp.  xii.+399+xi.+255.    (5257) 396.8 

Macadam,  Stevenson.     [Revision.]     See  Wilson,   G.     Inorganic  Chemistry. 

(5408) 466.19 

Macartkkt,  Earl  of.     [Macartney's  Embassy.]      See  Stanton,  Sir  George. 

(5254) 241.6 

McCiALLAif,  George  B.  Report  on  the  Organization  and  Campaigns  of  the 
Army  of  the  Potomac:  to  which  is  added  an  account  of  the  campaign  in 
Western  Virginia,  with  plans  of  battle-fields.  New  York:  Sheldon  &  Co. 
1864.    12%  pp.  465+map.      (5272) 374.1 1 

Macfarlakb,  James,  .  .  .  The  Coal  Regions  of  America:  their  Topography, 
Geology,  and  Development.  With  a  colored  geological  map  of  Pennsylvania, 
a  milrottd  map  of  all  the  Coal -Regions,  and  numerous  other  maps  and  illus- 
trationB.  New  York:  D.  Appleton  &  Co.  ...  1876.  8%  pp.  xvi+679 
+8  map8+2  tables+2  eng      (4711) 227.2 

Maooilliyrat,  William  .  .  .  The  Travels  and  Researches  of  Alexander  von 
Humboldt;  being  a  condensed  narrative  of  his  journeys  in  Asiatic  Russia; 
together  with  analyses  of  his  more  important  investigations.  .  .  .  With  a 
Biap  of  the  Orinoco,  and  engravings.  New  York:  Harper  &  Brothers.  12**, 
pp.  367.  (H.  F.  L.  No.  54.)      (4877) 387.9 

Mack,  Ebenezer.  The  Life  of  Gilbert  Motier  de  Lafayette,  a  Marquis  of  France; 
.  •  .  From  numerous  and  authentic  sources.  .  .  .  Third  Edition.  Ithaca, 
N.  Y:  Mack,  Andrus  &  Co.    1848.     12%  pp.  376.  (4654) 218.14 

Macxat,  Andrew  .  .  .  The  Theory  and  Practice  of  finding  the  Longitude  at 
Sea  or  Land:  to  which  are  added  various  methods  of  determining  the  lati- 
tude of  a  place,  and  variation  of  the  compass;  with  new  tables  .  .  .  The 
thiid  edition,  improved  and  enlarged,  *  *  *  London:  .  .  .  Longman, 
.  .  .      1810.    2v.  8%  pp.  xvi.+360;   viii.+294+8plate8.(5247). ..462.4 
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Peny  .  .  .   New  York:  Harper  «\:  Brothers  .  .  .   1845.    2v.  12%  pp.  :^+ 

port^t  of  Perry:  :\2^.  ( H.  F.  L.  Xo.  l•2^5. )    (4919) 388.23 

App^ndiv  to  Vol.  II.  p.  271,  is  a  "  full  r»-ply  to  all  Mr.  [J.  Fennimore]  Cooper's  allc- 

{,'iiiions  aj^'aiust  the  account  of  the  battk*  of  Lako  Erie. 

Mac  KENziE,%MexiindfT  Slidell.  The  Life  of  Paul  Jones.  New  York:  Harper 
it  Brothf^ns  .  .  .  l^j.  2v.  12%  pp.  xiii.-f260+portrait  of  Jones;  ix.+208. 
(Harper'.s  New  Miscellany,  VI,  VII.)     (.>316) 375.5 

Mackie.  John  Milton  .  .  .  Life  of  Samuel  Gorton  .  .  .  16%  pp.  97.  See 
Sparks,  J.,  Lib.  of  Am.  Biofj.,  .second  Series,  Vol.  o,  at  p.  315.  (4810)  384.1 

McClintoc:k,  Sir  Leopold  .  .  .  Meteoroloj>ical  Observ-ations  in  the  Arctic  Seas, 
made  on  board  the  Arctic  searching  yacht,  "Fox,"  in  Baffin's  Bay  and 
Prince  Begent  Inlet,  in  1857,  1858  and  1859.  Reduced  and  discussed  by 
Charles  A.  Schott  ...  4^,  160  pp.+l  map.  See  Smithsonian  Institution, 
Contributions  to  Knowledge,  Vol.  XIII.  (186:3)  Art.  3.  (.5493) 441.1 

Macready  [William  Chai-les.]  Reminiscences  and  Selections  from  his  Diaries 
and  Letters.  Edited  by  Sir  Frederick  Pollock,  .  .  .  one  of  his  executors. 
New  York:  Macinillan  6:  Co.     1875.  12%  pp.  xvi.+750+portraits.     (5066) 

383.8 

McVicker  Archibald.  [Revi.sion.  Introduction  and  Notes.]  See  Lewis,  Mem- 
wether,  and  Clarke,  Wilham.  History  of  the  expedition  under  the  command 
of.     (4940) 389.19 

Madvig,  J.  N.  .  .  .  Syntax  of  the  Greek  Language,  especially  ©f  the  Attic 
Dialect,  for  the  use  of  schools :  Translated  from  the  German  by  the  Rev. 
Henry  Browne,  M.A.,  and  edited  by  the  Rev.  Thomas  Kirchever  Arnold, 
M.  A.  .  .  .  Together  with  an  appendix  on  the  Greek  Particles,  by  the  trans- 
lator. Second  edition.  Rivingtons,  London,  Oxford  and  Cambridge.  1873. 
8%  pp.  vii.4-274.     (4624) 258.35 

Maktzneu,  Professor  Edward.  An  English  Grammar:  Methocbcal,  Analytical 
and  Historical.  With  a  treatise  on  the  Orthography,  Prosody,  Inflections 
and  Syntax  of  the  English  Tongue;  and  numerous  authorities  cited  in  ord«r 
of  historical  development.  Translated  from  the  German,  with  the  sanction 
of  the  author,  by  Clair  James  Grece,  .  .  .  London:  John  Murray,  .  .  . 
1874.    3v.  8\    "  (4608) 147.16 

Mahan,  D.  H.  ...  A  Treatise  on  Field  Fortification  .  .  .  with  the  general 
outlines  of  .  .  .  permanent  fortifications.  Second  Edition,  revised  and 
enlarged.  New  York:  John  Wiley,  .  .  .  1848.  16%  pp.  xiv.+168+12 
plates.  (4967) 228.4 

Maine,  Sir  Henry  Sumner  .  .  .  Village  Communities  in  the  East  and  West. 
Six  lectures  delivered  at  Oxford,  to  which  are  added  other  lecturer,  addresses 
and  essays.  *  *  *  New  York:  Henry  Holt  &  Co.  1876.  8%  pp.  xii.-H13. 
(5016) 227.7 

Mallory,  John  Allan.  [Editor.]  See  Campbell,  Lord  John.  Lives  of  the 
Lord  ChanceUors.     lOv,  8%     (5228) 395.1 

Malory,  Sir  Thomas.  Morte  D'Arthur,  book  of  King  Arthur  and  of  his  noble 
Knights  of  the  Round  Table.  The  original  edition  of  Caxton  revised  for 
modem  use,  with  an  introduction  by  Sir  Edward  Strachey,  Bart.  *  *  • 
London  and  New  York:  Macmillan  &  Co.  1876.  8°  pp.  xixvii.+509. 
(4977) 148.13 
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and  Cu8ix>ms  of  the  Japanese,  in  the  nineteenth  century,  from  the 
afioountB  of  recent  Dutch  residents  in  Japan;  and  from  the  German  work  of 
Br.  Ph.  Fr.  yon  Siebold.  New  York:  Harper  &  Bros.  .  .  .  1848.  12%  pp. 
298.+fronti8piece.    (H.  F.  L.  No.   132.)    (4925) 389.4 

Ma^i^tell,  Gideon  Algernon.  .  .  .  The  wonders  of  geology;  or  a  familiar 
exposition  of  geological  phenomena.  *  *  *  Sixth  edition.  London: 
BeniyG.Bohn,  ...  1848.  Iv.  in  2.  8%  pp.  xv.+v+988+fronti8piece  and 
^plates.    (4750) 383.4 

Majstz,  Paul.  Exposition  at  Manchester.  8"  pp.  18.  Bound  with  Les  Artes 
Induirtriels,  by  Alfred  Darcel.    (5304) 391.17 

Majrcub,  Aurelius.    See  Antoninus.  M.  A. 

Ma^hmcot,  F.  de.  Notice  Sur  Beaumarchais.  rS",  pp.  xxviii.  See  Beaumar- 
chais.    Theatre,  pp.  xivii.    (5087) 478.3 

Ma.rib,  Adrian  de,      [IlluBtrations.]      See  Beaumarchais.     Theatre.      (5087) 

478.3 

Mahjvaux,  Pierre  Charlct  Chamblain  de.  [Le  Legs.,  pp.  37;  Les  fausses  con- 
fidences, p.  39:  Le  jeu  de  I'amour  et  du  hazard,  p.  115.  (Memoir.)]  See 
Chefs  d'Oeuvres  des  Auteurs  Comiques.    8v.  12° .  Vol  V.   (5090)     11 8. 1 3 

Ma:rix)w  Christopher.  The  works  of.  ...  With  some  account  of  the  author, 
and  notes,  by  the  Rev.  Alexander  Dyce.  A  new  edition,  revised  and  cor- 
rected. London:  George  Routledge  &  Sons.  .  .  .  1870.  r8**,pp.  Uii-|-407. 
(4984) 137.12 

MjLRMONT,  Auguste  FriSd^ric  Louis  Viesse  de,  ...  The  spirit  of  mihtary 
institutions;  or,  essential  principles  of  the  art  of  war.  Translated  from 
tiie  latest  edition,  revised  and  corrected  by  the  author;  with  illustrative 
notes,  by  Henry  Copp^e.  .  .  .  Philadelphia:  .1.  B.  Lippencott  &  Co. 
1862.    12%pp.272.    (5001) 148.20 

Makbcontel,  Jean  Fran9oi8.  [L'Ami  de  la  MaLson,  pp.  44.  Memoir.]  See 
Cbefe  d^Oeuvres  des  Auteurs  Comiques.  8v.  12\  Vol  VII.  (5090)  118.13 

H.  Newell.       .   .    .       [Digestion,    p.  430;    gastric  juice,  p.  557; 

flT^^oogen,  p.  567;  muscular  tissue,   p.  830;    proteids,  p.  1022;    respiration, 

J>-    1044:    urine,  p.   1192.      See    Watts,   H.      Dictionary  of  Chemistry. 

supplement.     (4724) 

r,  H.  Newell  .  .  .  [Assisting  Author.]    See  Huxley,  T.  H.    A  Course  of 
Instruction  in  Elementary  Biology.     (5060) 383. 1 6 

lU,  Harriet.  The  History  of  England  from  the  commencement  of  the 
L.  Century  to  the  Crimean  War.  Philadelpliia:  Porter  &  Coates  n.d.  .  .  . 
l^^opyright,  1864. J  4v.  16*.  Special  preface  by  author  to  the  American 
©mixtion.      (5225) 396.1 

Maw  ^^cagxjBBTTS,  State  of.    Debates,  Resolutions  and  other  proceedings,  of  the 

^^^^Hvention  of  the  Commonwealth  of  Massachusetts,  convened  at  Boston  on 

««  9th  of  January,  1788,  and  continued  until  the  7th  of  February  following, 

tor*  the  purpose  of  assenting  to  and  ratifying  the  Constitution  recommended 

ny  the  Qrand  Federal  CJonvention.    Tog<»ther  with  the  yeas  and  nays  on  the 

^^ciaion  of  the  grand  question.    To  which  the  Federal  Constitution  is  pre- 

*^»d.    BoBton:    .  .  .    Adams  &  Nourse    .  .  .    1788.    8",  pp.  219.  (5474) 

i  318.24* 
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Mathematical  tables,  consisting  of  logarithmic,  nautical  and  other  tables. 
New  edition.  *  *  *  W.  &  R.  Chambers,  London  and  Edinburgh,  1867. 
16° ,  pp.  xxxix-|-404.    (4538)    [Chambers'  educational  course.] . . .  .248. 1 6 

Matthew  Paris.    See  Paris.  M.     (5119) 376.7 

Matthews,  William.  [ EVofessorship  of  books  and  Readings.  12  pp.  8*] 
See  United  States,  Bureau  of  Education,  public  libraries  in  the.  Vol.  I. 
p.  250.     (5074) L.  R. 

Maunder,  Samuel.  .  .  .  Tlie  Treasury  of  History:  comprising  a  general 
introductory  outline  of  universal  history,  ancient  and  modem;  to  which  is 
added  the  history  of  the  United  States,  by  John  Inman.,  Esq.  *  *  *  New 
York:  .  .  .  Daniel  Adee,  .  .  .  1847.  Vol.  I.  only,  concluding  with 
reign  of  Victoria.    S\  pp.  760+2  eng.     (4832) 392.6 

Maury,  Jean  Siffrein.  Abbe.  The  principles  of  eloquence,  with  an  introduction, 
etc.,  by  A.  Potter,  D.  D.  ...  *  *  *  New  York:  Harper  &  Brothers, 
.  .  .     1843.     12%  pp.  308.    (H.  F.  L.  No.  184.)    (4963) 38X.1 1 

Maxwell,  J.  Clerk.  .  .  .  Theory  of  Heat.  Fourth  edition.  London: 
Longmans,  Green  &  Co.     1875.     16%  pp.  xii.+333.      (5028) 148.27 

Mayer,  A.  M.  .  .  .  The  earth  a  great  magnet.  12^,  pp.  74.  See  Half  Hours 
with  Modem  Scientists  ,  second  series,  at  p.  213.         (5018) 148.7 

Mayer,  Brantz.  Observations  on  Mexican  history  and  archaeology,  with  a 
special  notice  of  Zapotec  remains,  as  delineated  in  Mr.  J.  G.  Sawkins'  draw- 
ings of  Mlita,  &c.  4"",  36  pp. +4  plates.  See  Smithsonian  Institution, 
Contributions  to  Knowledge.     Vol.  IV.  (1852),  Art.  6.  (5489) 441.1 

Meade,  H.  Hot  Sprmgs  in  New  Zealand,  16°,  2  pp.  See  Hall"  Hour  Recrea- 
tions in  Popular  Science,  at  p.  418.    (5026) 148. 1 7 

Meecii,  L.  W.  On  the  relative  intensity  of  the  heat  and  light  of  the  sun  upon 
difterent  latitudes  of  the  earth.  4*",  58  pp. +6  plates.  See  Smithsonian 
Institution,  Contributions  to  Knowledge.    Vol.  IX.  (1857)  Art.  2.    (5489) 

441.1 

Meek,  Fielding  Bradford.  Check  list  of  the  invertebrate  fossils  of  North 
America.  Miocene.  *34pp.  8".  Cretaceous  and  Jurassic.  42  pp.  8°.  5^«Smith- 
sonian  Institution,  Miscellaneous  Collections.  Vol.  VII.  (1867),  Art.  7&8. 
(5506) 443.1 

Meek,  Fielding  Bradford.  .  .  .  and  Hayden,  Ferdinand  Vandeveer.  Palae- 
ontolog-y  of  the  Upper  Missouri :  A  report  upon  collections  made  princi- 
pally by  the  expedition  under  command  of  Lieut.  G.  K.  Warren,  ...  in 
1855  and  1856.  Invertebrates.  4*',  158  pp.+5  plates.  See  Smithsonian 
Institution,  Contributions  to  Knowledge.  Vol.  XIV.  (1865)  Art.  6. 
(5494) 441.1 

Meltjn,  G.  H.  Skilldringer  af  den  Skandinaviska  Nordens  Folklif  och  Natur. 
Andra  Upplagan.    Stockhohu.    Albert  Bonnier.    ...    1876.    24*.    (5216) 
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Contents  :— Sveriges  Nomader,  141  pp. 

Kolfinnurna  i  Fjellskogen,  184  pp. 
Den  ganile  i  Ostannor,  175  pp. 
Vid  iUllingen,  227  pp. 

Memes,  John  S.  Memoirs  of  the  Empress  Josephine.  New  York:  Harper  A 
Brothers.  ...  12°,  pp.  396.  [Portaits  of  Josephine  and  Napoleon.] 
(H.  F.  L.  No.  28.)    (4861) 386.22 


UiaVEBSITT  OF  MIKNE80TA.  147 
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of  the  United  States.  Revised,  with  additions,  by  Thomas  G.  Bradford. 
Philadelphia:    Lea&  Blanchard.    1848.    3v.  8%  pp.  597,  592,  648.    (4765) 
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Jameson,  Robert.     Ainslie,  Whitlaw.      .   .    .     Rhind,  William.      .    .    . 

Wallace;  Dalrymple,  Clarence.     .  .  .     Historical  and  descriptive  account 

of    British  India;  including  a  narrative  of  the  earbr  Portuguese  and  English 

voyages,  the  revolution  in  the  Mogul  Empire,  and  the  origin,  progress  and 

establishment  of  the  British  power;  with  illustrations  of  the  zoology,  botany, 

Annate,  geology,  and  mineralogy.    Also  medical  observations,  an  account  of 

the  Hindoo  Astronomy,  the  trigonometrical  surveys,  and  the  navigation  of 

Uie  Indian  Seas.     .  .  .     With  map  and  engravings.    New  York:     Harper 

&  Brothers.     ...     3v.  12%  pp.  291+1  map:  379;  332.    (H.  F.  L.  Nos. 

47.48,49.)      (4873) 387.5 

HnRsy.H.  **  Author  of  Historical  and  Descriptive  Department." 
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Murray,  Hugh.  .  .  .  An  historical  and  descriptive  account  of  British  America; 
comprehending  Cana<la,  Upper  and  Ix)wer,  Nova  Scotia,  New  Brunswick, 
Newfoundland,  Prince  Kdward  Island,  the  Bermudas  and  the  fur  countries; 
.  .  .  from  the  earliest  settlement:  .  .  .  also  an  account  of  the  manners 
and  present  state  of  the  Aboriginal  tribes.  .  .  .  New  York:  Harper  & 
Brothers.  .  .  .  184S.  2v.  12°,  pp.  312,  map;  290.  (H.  F.  L.  Nos.  101-2) 
(4906) 388.9 

MuKRAY,  Hugh.     [Narrative.]    See  Leslie,  J Jameson,  R.     ...    and 

Murray,  H.     ...     Nan*ative  of  discovery  and  adventure  in  the  Polar  seas 
and  regions.     (4^."')0) 386.1 1 

Murray.  Hugh.  TNanative.!  See  Jameson,  K.;  Wilson,  J.;  Murray,  H. 
NaiTative  of  discovery  and  adventure  in  Africa.    12%  pp.  3o9+map.  (4852) 

386.13 

Murray,  Hugh.  [Not<»s.]  See  I'olo,  Mai-co.  IVavels  of.  (H.  F.  L.,  173.) 
(4955) 38X.3 

Murray  Street  Church  [New  York.l  Discourses  delivered  in — on  Sabbath 
evenings  duiing  the  months  of  ]\Iarch,  April  and  May,  1880,  by  Dr.  Spring, 
Dr.  Cox,  Dr.  Skinner,  Dr.  De  Witt,  Dr.  Miller,  Dr.  Sprague,  Dr.  Camahan, 
Dr.  Woodbridge,  Dr.  Rice,  Dr.  Woods,  Dr.  Wayland,  Dr.  Snodgrass,  Dr. 
Criffin.  New  York:  Henry  C.  Sleight.  .  .  .  IS^O.  8  pp.  viii+501. 
(4540) 167.6 

MuJiKAY,  William  H.H.  The  perfect  horse.  .  .  .  With  an  introduction  by  Henry 
W^ard  Beecher;  and  a  treatise  on  agriculture  and  the  hoi-se,  by  Hon.  Geo. 
B.  Loring;  containing  illustrations  of  the  best  trotting  horses  in  the  United 
States.  ...  ***  Boston:  James  R.  Osgood  A:  Co.  .  .  .  1873.  8% 
pp.  xi+480+14  eng.     (.H71) 614.9 

Museum,  Criticum;   or,  ('ambridge  classical   researches.      Cambridge:      .  .  . 

University  Press.     .    .    .     ls26.     2v.  S\  pp.  viii+569:    [x]+700.     (5134) 

ruUlicution  cojisotl  with  8(li  No.  oiul  vol.  II.  473.1 1 

MuspRATT,  Sheridan.     .  .  .     Chemistry,  theoretical,  practical,  and  analyticil, 

a*s  applied  and  rf'lating  to  the  aris  and  manufactures.    ...     ♦  *  *  London: 

Glasgow,  Edinburgh:     William  Mackenzie,  Vol.  I.  A. — Kth.   imp8°,  pp.  8 

11  en. ;   pp.  9+B:m+eng.,  t.  p.+12  full  page  poriraitH.     (5423). .  .461.6** 

Tlu'  portraits  are  those  of  tlie  autlior,  Professor  Dumas,  Sir  Kol)ert  Kane,  Berzelius, 

.lolin  Dalton, Professor  Bniiicli,Tiivoisou  Ire,  Hose,  Professor  Graham,  Gay-Lussac, 

Sir  Humphrey  Davy,  Professor  llorsford.    Faesimih;  of  autograph  to  each. 

N.\REs,  Edward  .  .  .  See  Huniet,  (iilboi-t.  The  History  of  the  Reformation. 
:]v.  8\    (4811) ^. 381.1 

Nares,  Edward.  [Author  of  Vol.  VI.]  See  Tytler,  Alexander  Eraser.  Univer- 
sal History.  6v.  12\    (4891)) 388.2 

Natural  History.  The  elephant  as  he  exists  m  a  \Nald  state,  and  as  he  has  been 
made  subservient,  in  peace  and  in  war,  to  the  purposes  of  man.  New  York: 
Haiper  ^- Brothers  .  .  .  1848.  12%  pp.  800.  (H.  F.  L.  No.  164.)  (4947) 
[Originally  published  by  the  Brt.  Soc.  D.U.K.] 389.26 

Natural  History  of  Insects,  the.  Illustrated  .  .  .  First  series.  New  York: 
Harper  &  Brothei-s.  .  .  .  1843.  2v.  12\  (H.  F.  L.  No.  8,  &c.)  (4845)386.6 
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N^c^kKDEB,  John  Augustus  William.  The  Life  of  St.  Chrysostom.  Translated 
from  the  German  of— by  the  Rev.  J.  C.  Stapleton,  ...  *  *  *  London: 
R.B.SeeleyandW.Bumside:  .  .  .  1844.  8% pp.  viii.+438.  (4798). 37 1.1 3 

N^diL,  Edward  Duffield.  The  History  of  Minnesota:  from  the  earHest  French 
ezplorationB  to  the  present  time.  *  *  *  Philadelphia:  J.  B.  Lippincott  &  Co. 
1858.  S**.  Large  paper.  [Only  100  copies  printed.]  pp.  628+7  portraits, 
(Gov.  and  Mrt.  Ramsay,  Senator  and  Mrs.  H.  M.  Rice,  Gov.  and  Mrs.  Sibley, 

and  Franklin  Steele)+5  maps+36  engravings  4** .    (2934) Cabinet  B* 

Pvvsented  by  the  Rev.  author. 
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Nkztnixtb.  History  of  the  Britons.  12%  36  pp.  See  Giles,  J.  A.  [Editor.] 
Six  old  English  chronicles,  at  p.  381.    (5117) 376.9 

Nk^^tbsrby,  John  Strong.    The  U.  S.  Sanitary  Commission  in  the  valley  of  the 
Ifiisiflsippi,  during  the  war  of  the  rebellion,   1861-1866.    Final  report  of 
J.S.Newberry,  secretary  of  the  western  department.  Cleveland:  Fairbanks, 
Benedict  &  Co.,  1871.    8%  pp.  543.      (4795) 371.10 

Nk^^vcomb,  Simon.  ...  An  investigation  of  the  orbit  of  Uranus,  with  gen- 
eral tablee  of  its  motion.  .  .  .  pp.  2964"^.  5e«  Smithsonian  Institution, 
Contributions  to  Knowledge.     (1873.)    Vol.  XIX..  Art  4.    (5499),  .441.1 

Nkt^-oomb,  Simon.  ...  An  investigation  of  the  orbit  of  Neptune,  with 
Creneral  table  of  its  motion.  116  pp.  4^*.  See  Smithsonian  Institution, 
Contributions  to  Knowledge.    VoL  XV.    1867.    Art.  2.    (5495).  ..441.1 

Nk^^ton,  Isaac.  The  mathematical  principles  of  natural  philosophy.  Trans- 
lated into  English  by  Andrew  Motte.  To  which  is  added  Newton's  system 
of  the  world,  with  a  portrait  taken  from  the  bust  in  the  Royal  Observatory 
«t  Greenwich.  First  American  edition,  carefully  revised  and  corrected,  with 
m life  of  the  author,  by  N.  W.  Chittenden,  .  .  .  New  York:  Published 
lay  Daniel  Adee.     ...     1848.    8%  pp.  581.    (4783) 371.16 
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B- pp.  416  and  417.    (5255) 368.26 

N*^^  ToBK.    Militia  laws  of  the  State  of,  applicable  to  the  First  Division.  *  *  * 

...    Albany.     ...1855.    8\  pp.  132.    (4608) 167.4 

^^tains  also,  militia  law,    .  .  .    passed  April  17,  ia54. 

^^^•'  York,  Stake  of.  Report  of  Benj.  P.  Johnson,  agent  of  the  State  of  New 
Toik,  appointed  to  attend  the  exhibition  of  the  Industry  of  all  Nations,  held 
in  London,  1851.  Albany:  .  .  .  Public  printer.  1852.  8%  pp.  193+3 
IklatM. 

^ICHOIA,  William  Ripley.    [Revision.]    See  Eliot,  C.  W.  and  Storer,  F.  H.    A 
oompendiuB  inanna.1  of  quahtative  chemical  analysis.    (5406). .  .Chem.  Lab. 

NiCBoiA,  William  Ripley.    [Joint  Editor.]    See  Wells,  D.  A.     ...     Nichols, 
W.  R.  Annual  of  scientific  discovery  for  the  years  1870-1.  (5232).  .467.1 
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fipebrauch  auf  hoheren  Lehranstalten  erlseutert  von.  *  *  *  Leipzifi^:  .  .  . 
Gustav  Meyer.    1855.    8%  pp.  vi+218.    (4664) 178.21 

NiXRNSEE,  John  R.  [Artisan  Commissioner. J  Report  on  the  construction  and 
embellishment  of  private  dwellings  in  Vienna.  8*,  pp.  26+1  plate.  See 
United  States,  Dept.  of  State.  Reports,  International  Exhibition,  Vienna. 
1873.    Vol.IV.A.    (5440) 167.13 

Noel,  [Auguste.]  [Life  and  Notes.]  See  Ronsard,  P.  Choix  de  Poesies. 
(4700) 118.6 

Normandy,  A.  [Translator,  with  notes  and  additions.]  See  Rose,  H.  Prac- 
tical treatise  of  chemical  analysis.    (5424) 462. 1 8 

Norton,  John  Pitkin.  .  .  .  Elements  of  scientific  agricultin'e,  or  the  connec- 
tion between  science  and  the  ai-t  of  practical  farming,  prize  essay  of  the 
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NouE,  Jean  Laur^de  de  la  [La  Coquette  Corrig(5e.  pp.  78.  (Memoir.)]  Ses 
Chefs-d'Oeuvres  des  Auteurs  Comiques.  8v.  12".  Vol.  II.    (5090)  1 19.13 

Notes,  S.  B.  ...  [Plan  of  the  new  catalogue  of  the  Brooklyn  mercantile 
library.  9  pp.  8**.]  See  United  States,  Bureau  of  Education.  Public 
libraries  in  the.    Vol.  II.,  pp.  648.    (5074) L.  R. 

Nugent,  Thomas.  .  .  .  [Translator.]  See  Port  Royal  Messieurs  de.  A  new 
method  of  learning,  .  .  .  the  Latin  tongue.    2v.  8°.    (5135) 473.1 

Nystrom,  John  W.  C.  E.  Pocket-book  of  mechanics  and  engineering.  Con- 
taining a  memorandum  of  facts  and  connection  of  practice  and  theory. 
Thirteenth  edition,  revised  and  greatly  enlarged  with  original  matter. 
Philadelphia:  J.  B.  Lippincott  &  Co.  .  .  .  London:  Trubner  &  Co. 
1875.    sm  8"  pp.  511.     [In  tuck  binding.]    (4580) 248.18 

Odling,  William.  ...  A  course  of  practical  chemistry  arranged  for  the  use 
of  medical  students.  Second  edition.  London:  Longmans,  Green  &  Co. 
1865.     12%pp.x+239.    (5405) Chem.  Lab. 

Odling,  William,     [Translator.]    See  Laurent,  A.    Chemical  method.     (5437) 

494.2 

ODYSSE-Barot.     [Francois.]      Lettres  sur  la  philosophie  de  Thifltoire.    ♦   •  • 

Paris:  Bailli^re.    ...     1864    ..  .    12^  pp.  242.    (4618) 118.2 

Oerstbad,  Hans  Christian.  The  soul  in  nature,  with  supplementary  contribu- 
tions. Translated  from  the  German,  by  Leonora  and  Joanna  B.  Homer. 
London:     Henry  G.Bohn,    .  .  .  1852.     16'*  pp.  lxv+465+portrait.     (5294) 

378.21 

Olin,  Stephen.  .  .  .  Travels  in  Egypt,  Arabia  Petraea,  and  the  Holy  Land, 
.  .  .  Fourth  edition.  New  York:  Harper  &  Brothers.  1844.  2  v. 
16**,  pp.  xiv+458+map+7  plates;  478+10  plates  and  plan  of  Jerusalem. 
(4813) 374.28 

Oliphant,  T.  L.  Kington.  .  .  •  The  sources  of  standard  English.  London: 
Macmillan  &  Co.    1873.     ...     16^  pp.  ixiii+408.    (4588) 248.11 

Olmstead,  Denison.  ...  On  the  recent  secular  period  of  the  Aurora  Borealis. 
52  pp.  4** .  See  Smithsonian  Institution,  Contributions  to  Knowledge,  Vol, 
Vin.    (1856)    Art.  3.    (5488) 441.1 
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O'Nkii^  J.  T.,  of  St.  John's.    A  memoir  of  the  Island  of  Porto  Rico.    12%  pp. 
58.    See  La  Torre,  J.  M.  de.    Cuba  and  ...  p.  133.    (5264) 383.2 

O&TE^OK,  Hoj  D.  lightninfi^  calculator  and  accountant's  assistant,  with  improved 
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O&^nLi.,  Matthieu  Joseph  Bonaventure.  Elements  de  chimie,  appliqu^e  d.  la 
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[O^tXEANfl,  Louis  Philip]  Comte  de  Paris,  History  of  the  civil  war  in  America. 
Translated  with  the  approval  of  the  author,  by  Louis  F.  Tasistro.  Edited 
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2v.  8%  pp.  640,  773.    [Smaps].    (4980) 227.3 

Os7sn-Sacksn,  R.  Catalogues  of  the  described  diptera  of  North  America. 
8**,  pp.  112.  See  Smithsonian  Institution,  Miscellaneous  Collections,  Vol.  III. 
(1852)Art.    1.    (5502) 443.1 

Osttkn-Sackkn,  R.  Monographs  of  the  diptera  of  North  America.  Part  IV. 
...  S"*,  358  pp.-h4  plates.  See  Smithsonian  Institution,  Miscellaneous 
Collections.    Vol.  VIIL    (1869)    Art.  1.    (5507) 443.1 

Osten-Sackkn,  R.  [Editor,  with  additions.]  See  Loew,  H.  Monographs  of 
the  diptera  of  N.  A.,  Part  I.  See  Smithsonian  Institution,  Miscellaneous 
CoUections,  Vol.  VII.,  Art.  1 442. 1 

Otto,  [Friedrich  JuHus.  J  Report  on  the  relation  of  the  volumes  of  bodies  in  the 
solid  state  to  their  equivalents  or  atomic  weights.  62  pp.  Also  report  on 
Isomorphism,  57  pp.  See  Graham,  Thomas.  Chemical  reports  and  mem- 
oirs, p.  1,  &c.  p.  118.    (5436) 493.3 

P^OXAmD,  Alpheus  Spring,  «/r.  .  .  .  Directions  for  collecting  and  preserving 
Insects  .  .  .  1873.  See  Smithsonian  Institution,  Miscellaneous  Collections, 
VoL  IX.  (1874)  Art8.4and5.     (5510) 443.1 

Pa^ox,  Rev,  William  P.  [Editor.]  See  Johnson,  Samuel,  life  and  writings  of. 
(H.  F.  L.  Nos.  109, 110)      (4911) 388.16 

Pa.^«,  William  P.  [Revisor.]  See  Bucke,  Charles.  On  the  beauties,  harmo- 
xiies  and  sublimities  of  nature.    (H.  F.  L.  No.  145)    (4934) 389. 1 3 

PixirrKR,  Howard.  [Honorary  Commissioner.]  Report  on  the  metallurgy  of 
lead,  silver,  copper  and  zinc.  pp.  rvi.+237-[-6  plates.  See  United  States, 
Bept.  of  State.  Reports,  International  Exhibition,  Vienna,  1873,  Vol.  IV.  F. 
(5440) 167.13 

Paxaib  des  Tuilleries,  Domaine  de  la  couronne.  1837.     ...    L.  B.  Thomassin 

...  4%  pp.  61+8plates.       (5275) Cab.  B. 

PiLAis-Royal,    Domaine  de  la  couronne.     Seconde  Edition.    1837.    Paris, 
...  L.  B.  Thomassin  et  Cie  ...  4%  pp.  40+61  plates.  (5276). .  .Cab.  B. 

FiUFRiLT,  Jean.    [Joint  Author.]  See  Brueys,  J).  A.  de.    See  Chefs-d'Oeuvres 
del  Anteun  Comiques,  VoL  III.  (5090) 1 18.13 
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Paris,  Matthew.     See  Kog»T  of  Wendover's  Flowers  of  History,  2v.  12''.  (5118) 
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Parker,  .John  Henry.  An  introduction  to  the  study  of  Gothic  Architecture. 
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Parker,  S.  V,.  [Translator  of  Valerius's  Life  of  Eusebius.     See  Eusebius,  Pam- 

pliilus.     Ecclesiastical  History.      (4704) 348.7 

Parkes,  Edmund  A.  .  .  .  A  Manual  of  Praetiial  Hygiene,  intended  especially 
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Fourth  Edition  *  *  *  London:  J.  «.V  A.  Churchill  .  .  .  187ii.  8".  pp.  xxiv. 
+672+5  plates.     (5491) 462.17 
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Parrot,  Friediich )ourney  to   Ararat.     With   map  and  wood  cuts. 

Tiunslat«d  by  W.   1).   Cooley.    New  York:     Harper  &    Brosthers,       .  .  . 

184().     12%  pp.  389.     [Harpe/s  MiscelUmy,  VIII. ]    (5:317) 376.8 

For  Sciciitiflc  papns.  see  p.  .307. 

Parry,  Edward  St.  John.  .  .  .  [Commentarj.J  See  'Jerentius.  Comcediae 
Sex.     (5140) *. 473.6 
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Sir  William  Edward.     .   .  .     Three  voyages  for  the  discovery  of  a 

"North  West  passa^  from  the  Atlantic  to  the  Pacific,  and  narrative  of  an 

attempt  to  reach  the  North  Pole.  .  .  .  Harper  &  Bros.    2v.  12**,  pp.  321+ 

portraitof  Parry;  328+fronti8piece,    (Hutbuilding.)    (H.  F.  L.  No.  107-8.) 

(4910) '•. 388.14 
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P-VTTER80N,  Robert.  ...  A  narrative  of  the  campaign  in  the  valley  of  the 
Shenandoah  in  1861.  Third  thousand.  Philadelphia:  John  Campbell. 
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Pa.X7l,  Benjamin  H.  [Translator.]  See  Bishop  G.  Elements  of  Chemical  and 
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Pa.xjl,  Benjamin  H.  on  Beer;  Iron,  metallurgy  of.  See  Watts.  H.  Diction- 
ary of  Chemistry.     I.  supplement. 

Pa  tJi.,  James  Laughery.  .  .  .  Pennsylvania'^  soldiers'  orphan  schools,  giving 
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subjoined.  *  *  *  Illustrated  by  Frederick  Faas.  Third  edition.  Harris - 
borg:  Lane  S.  Hart.  .  .  .  1877.  16",  pp.  xv+520+frontispiece+12 
portrait8+20  illustrations.    (5361) 384.7 

PA.Trij)ncG,  James  Kirke.  A  life  of  Washington.  *  *  *  New  York:  .  .  . 
Harper  &  Bros.  .  .  .  1835.  2v.,  12°  xii+267;  243+2  engravings.  (H.  F. 
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» AtJxj>iNG,  James  Kirke.  [Joint  Author.]  See  Irving,  Washington.  Salma- 
»indi.    (4694) 208.16 

°A'*"^CN,  A.  ...  Pr<$cis  de  Chime  Industrielle  a  I'usage.  1.  Des  <^coles  d'arts 
et  manufactures  et  d'arts  ot  metiers.  2.  Des  (^coles  preparatoires  aux 
iMofeflsions  industrielles.  3.  Des  fabricants  et  des  agriculteurs.  Sixi^me 
^^tione  revue  et  mise  au  courant  des  deniibrs  d<^'couvertes  scientifiquea  par 
Oamille  Vincent.  .  .  .  Paris:  Hachette  et  Cic.  .  .  .  1877.  Vol.1.  8° 
IJl).  855+17  plates.    (5099) 462.12 
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Biog.,  second  series.  Vol.  3.     (4810) 384.1 

— ■ Life  of  Alexander  Wilson.    12%  pp.  169+facsimile.    See  Sparks, 

J.,Lib.of  Am.  Biog.,  VoL  2,  at  p.  1.  (4814) 385.1 

life  of  Cotton  Mather.  12°,  pp.  199.    See   Sparks,  J.,  Lib.  of  Am. 
Biog.,  VoL  6.  at  p.  161.  (4814) 385.1 
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Ky:  John  P.  Morton  &  Co.  ...  1877.  12°,  pp.  254+frontispiece. 
(5281) 466.1 

Penn,  John  Granville.  [Address  on  presentation  to  the  Historical  Society  of 
Pennsylvania,  of  the  belt  of  Wampum  delivered  by  the  Indians  to  William 
Penn,  at  the  great  treaty  under  the  elm  tree  in  1682.  •  .  •  ]  8**,  pp.  14+ 
colored  plate  of  belt.  See  Historical  Society  of  Pennsylvania,  Memoirs  of, 
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Penn,  William.     Letters  to  the  Indians.     Plan  for  the  union  of  the  English 
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(5203) 391.10 

Pennington,  G.  J.  ...  An  essay  on  the  pronunciation  of  the  Greek  language. 
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Pepys,  Samuel  .  .  .  Memoirs  of  .  .  .  comprising  his  diary,  ftx)m  1659  to  1669, 
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Pkreiiia,  Jonathan  .  .  .  The  Elements  of  Materia  Medica  and  Therapeutics. 
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cessful, 22  pp.;  Book  Indexes,  6  pp.]  See  United  States.  Bureau  of  Educa- 
tion, public  libraries  in  the,  Vol.  I.  p.  230,  p.  378,  p.  419,  &  Vol.  II.  p.  727. 
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PsTKB  of  Blois.  Contmuation  of  Ingulph^s  History  of  Croyland,  16°,  pp.  320. 
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PiiATO.  The  apology  of  .  .  .  with  a  revised  text  and  English  notes,  and  a 
digest  of  Platonic  idioms,  by  the  Rey.  James  Riddell.  .  .  .  Oxford :  .  .  . 
Clarendon  Press.    1867.    8%  pp.  244.    (5014) 227.16 
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Porter,  Noah  .  .  .  Books  and  Reading;  or  what  books  shall  1  read,  and  how 
shall  I  read  them?  Fourth  Edition,  with  an  index.  *  *  *  New  York: 
Scribner,  Armstrong  &  Co.    1876.    16%  pp.  viii,+394.    (4988). . . .  148.3 

Pobter,  Noah.  .  .  .  [An  Appendix  on  English  and  American  Philosophy.] 
See  Uebwrweg,  Friedrich.    History  of  Philosophy,  Vol.  II.    (4572)348.2 

PoBTKR,  Noah.  .  .  .  [Additions.!  See  Ueberweg,  Friedrich.  History  of  Phil- 
osophy.   (4572) 348.2 

Poirna,  Noah.     [Greneral  Introduction.]     See  Half  Hours  with  Modem  Sci- 
entists.   First  Series.    (5017) 148.6 

"ompiR,  Noah  .  .  .  [Revision,  &c.]    See  Webster,  Noah,  Dictionary  of  Eng- 
li«h  Language.    (5233) R.  R. 

'^OTm^  Alonzo  .  .  .  Hand-book  for  readers  and  students,  intended  as  a  help 

h)  individuals,  associations,  school  districts  and  seminaries  of  learning,  in 

™®  selection  of  works  for  i*eading,  investigation,  or  professional  study.   *  *  * 

fourth  Edition.     New  York:   Harper  &  Brothers,      ...     1847.    12%  pp. 

^.  (H.  F.  L.  No.  165.)     (4948) 389.27 

^^  Alonzo  .  .  .  Pohtical  Economy:  its  objects,  uses  and  principles,  (X)n- 
"^oeirod  with  reference  to  the  condition  of  the  American  people.  With  a 
'^"'**iiary  for  tiie  use  of  students.    New  York:   Harper  k  Brothers.    .  .  . 

^  U-d,  cop.  1841.]  12%  pp.  318.    (H.  F.  L.  No.  183.)    (4962) 38X.10 

^J'J'J'^**  part  is  substautially  a  reprint  of  the  first  ten  cliapters  of  Scrope's  Politica  1 
*wnouiy  .  .  .  published  in  England  in  1833  .  .  ."  The  remaining  parts  by  Potter,  A. 

rOTiBi,  Alonzo.  The  Pleasures  and  Advantages  of  Literature  and  Moral  Sci- 
*''*^-  10  pp.  12**.  See  Brougham,  H.  [and  othei*s.  |  Discourses  on  .  .  . 
Scieiice  and  literatiire.    (4959) 38X.7 

roma,  Alonzo.      [Introductory  essay  on  Bacon  and  Locke.]    See  Bacon,  F. 
^M^yi.  .  .  .  (H.F.L.)     (4953) 38X.1 
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Potter,  Alonzo.  Preliminary  Obsei-vations  on  Reading.  23  pp.  12".  Su 
Broil <?hani,  H.  [and  others.]  Discourses  on  .  .  .  Science  and  Literature. 
(H.  F.  L.  No.  179.)  atp.  ix.      (4959) 38X.7 

PoTTKR,  Alonzo.  [Introduction.  7pp.  12  .]  Set-  Michelot,  Jules.  Modem 
HistoiT.      (4952) 389.31 

Potter.  Alonzo  .  .  .  [Editor.]  ^t-e  Maun*.  J.  S.  AWte.  The  Principles  ol 
Eloquence.     (4903) 38X.1 1 

Potter,  Alonzo.  [Prelimiuar}-  Observations  and  notes.]  See  Paley,  Wm. 
Natural  Theoloc,^v.     ( H.  F.  L. )      (4902) 388.5 

Potter,  Alonzo.  Introduction,  xx.  pp.  12".]  >^ec.  Lieber,  F.  Essays  on  Property 
and  Labour.       (49o5) 389.14 

Practical  Treatise  on  Dyeing-  and  Calico- I'rinting  .  .  .  with  an  api)en- 
dix,  comprising-  directions  of  chemical  terms,  with  tables  of  weights, 
meiisures,  thermometers,  hydrometeiv,  Arc,  by  an  experienced  dyer,  assisted 
by  several  scientific  gentlemen,  with  engravings  on  steel  and  wood.  New 
York:  Hai-per  A:  Brothers,   .  .  .   184G.  8  ,  pp.  xi +704.      (4763). .  .372.5 

Prandi.  Fortunato.  [Translator.]  Memoii*s  of  Father  Ripa  during  thirteen 
years'  residence  at  the  court  of  Peking  .  .  .  with  an  account  of  the  founda- 
tion of  the  college  for  .  .  .  young  Chinese  at  Naples.  Selected  and  trans- 
lated from  the  I  tahan  by — New  York:  Wiley  A:  Putnam,    .  .  .    1846.  12', 

pp.  174.     hnund  frith  ffi(f/o    V.  Thr  /I'A/W.  (4752b) 383.19 

*'  As  iatcrostiiii:  a  work  as  any  that  has  appeared. "—London  Spectator. 

Preece,  W.  H.  ...  and  Sivewright,  J.  .  .  .  Telegraphy.  D.  Appleton  & 
Co.,  New  York.     1870.     smlO' ,  pp.  x.+;3(X).     (5003) 148.26 

Prescott,  Albert  B.  ...  Chemical  Kxamination  of  Alcoholic  Liquors.  A 
Manual  of  the  constituents  of  the  distilled  spirits  and  fermented  liquors  of 
commerce,  and  their  qualitative  and  quantitative  detennination.  New  York: 
D.  Van  Nostrand,     .  .  .     1875.     12%  pp.  108.     (5023) 148.9 

Prescott,  Albert  B.  ...  Outlines  of  proximate  organic  analysis.  For  the 
indentification,  separation,  and  quantitative  detennination,  of  the  more 
commonly  occurring  organic  compounds.  New  York:  D.  Van  Nostrand. 
.  .  .     1875.     12^ ,  pp.  192.     (5022) 148.10 

Presoott,  George  B.  Electricity  and  the  electric  telegi-aph,  with  illustrations, 
.  .  .  New  York:  D.  Appleton  6:  Co.  1877.  8%  pp.  978+frontispiece. 
(5462) 465.12 

Prescott,  George  B.  Historj-,  Theory  and  piactice  of  the  electric  telegraph. 
Sixth  edition,  revised  and  enUurged.  Boston:  James  R.  Osgood  &;  Co. 
.    .    .     1875.     12  ,  pp.  xiii+5(H+frontispiece.     (5470) 466.23 

Prescott.  William  HickUng.  Life  of  Charles  Brockden  Brown,  12"*  pp,  64-f 
facsimile.     See  Sparks,  .1.,  Tab.  of  Am.  Biog.     Vol.  I.,  at  p.  117.     (4814) 

385.1 

Price,  Bonamy.  .  .  .  Cun-ency  and  Banking.  New  York:  D.  Appleton  & 
Co.     .  .  .     1876.     12  ;  pp.  170.     (5231) 383.6 

•  Prime,  Samuel  Irenieus.  The  Bible  in  the  Levant;  or  the  hfe  and  letters  o: 
the  Rev.  (J.  N.  Righter,  agent  of  the  American  Bible  Society  in  the  Levant 
New  York:  Sheldon  &  Co.  ...  1859.  12"  pp.  :336+porti-ait  of  Righter 
(5289) 384.ie 
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341,  Temple.  Monograph  of  American  Corbiculciae.  .  .  .  92  pp.  8'.  See 
Smithsonian  Institution,  Miscellaneous  Collections,  Vol.  VII.  (1871)  Art.  5. 
<5506) 443.1 

^tfE,  Temple.     [Joint  author.]    See  Lea,  J.  and  others.    Check  list  of  the 
fihells  of  N.  A. 

PROCTEEDINGS  of  the  trustees  of  the  Peabody  Education  Fund  from  their 
original  organization  on  the  8th  of  Febniary,  L'^GT.  Printed  by  order  of 
"the  trustees.  .  .  .  Boston:  John  Wilson  &  Son.  1875.  8  ,  pp.  viii.+ 
442+portrait  of  Pealx)dy.    (4837) 381.14 

PR.Oc:rroR,  Richard  A.  ...  A  star  atlas  for  the  library,  the  school,  and  the 
observatory.  Showing  6,000  stars  and  1,500  objects  of  interest,  in  12  circu- 
cmlar  maps,  on  the  equidistant  projection :  with  two  colored  index  plates,  in 
"their  proper  relative  positions,  including  all  the  stars  to  the  fifth  magnitude, 
sknd  the  constellation  figures.  With  a  letter-press  introduction.  ITiird 
edition.  *  *  *  London:  Longmans,  Green  &  Co.  1874.  f.  pp.  15+14 
xnaps.    (5201) Cabinet  B. 

^^Oc^TOR,  Richard  A.  ...  Half  hours  with  the  stars:  A  plain  and  easy 
S^ide  to  the  knowledge  of  the  constellations,  sho\ving,  in  12  maps,  the 
X>osition  of  the  principal  star  groups  night  after  night  throughout  the  year, 
'^th  introduction  and  a  separate  explanation  of  each  map.  True  for  every 
year.  Eighth  edition.  ***  London:  Hardwicke  ^  Bogue.  .  .  .  1877. 
4'',  pp.  22+12  maps.    (5104) 39 1.6 

^*^W>CTOR,  Richard  A.  ...  Recent  solar  researches.  6  pp.  16'.  See  Half- 
bour  researches  on  popular  science,  at  p.  16.    (5026) 148.1 7 

*  BocTOR,  Richard  A.  ...  Strange  discoveries  respecting  the  Aurora.  16° 
pp.  15.     See  Half-hour  researches  in  popular  science,   at  p.    1.     (.5026) 

148.17 

*«Yi>E  James.  .  .  .  Treatise  on  practical  mathematics,  *  *  *  William  and 
Robert  Chambers.  London  and  Edinburgh,  n.  d.  16^  pp.  xii+'531. 
[Chamber's  educational  course.]    (4537) 228.16 

*  ^^"Blications  of  learned  societies,  and  periodicals  in  the  hbrary  of  the  Smith- 
sonian Institution.  Part  I.  and  part  II.  See  Smithsonian  Institution, 
Contzibutions  to  Knowledge,  Vols.  VII.  and  VIII.,  appendix.    (.5487-8.) 

441.1 

"^^^Uc  LiBARiBS  of  ten  principal  cities  by  several  contributors.  See  United 
States,  Bureau  of  education.  Public  libraries  in  the.  Vol.  II,,  p.  837. 
(5074) L.  R. 

■^^"^"^•PKLLT,  Raphael.  Geological  researches  in  Cliina,  Mongolia,  and  Japan, 
during  the  years  1862  to  186.5.  4',  pp.  170+9  plates+l8  wood  cuts.  See 
Smithsonian  Institution,  Contributions  to  Knowledge.  Vol.  XV.  (1867) 
Art.  4.    (5495) 441.1 

^^^nJiT  of  knowledge  under  difficulties;  its  plcitsnres  and  rewards,  illustrated 
\j  memoirB  of  eminent  men.  .  .  .  New  York:  Harper  A:  Hrothers, 
.  .  .   1847.  2v.  12'  pp.  287;  275.    iH.  F.  L.  Nos.  ii4,  ur^.)    {W)\)  388.4 

^^^'^AM,  O.  P.  &  Co.  (Pubhsher.)  Putnam's  monthly  magazine  of  American 
literataie,  science,  and  art.  .  .  .  New  York:  18.>^-1Sj7.  Kk.  8\ 
[DhMtefced.]      (5234) * 
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Putnam,  G.  V.  ^'  Sons.  (Publishers.)  Putnam's  ma^zine.  Originai  papers 
on  literature,  science,  art,  and  national  interests.  New  series.  .  .  .  New 
York.     lH(>8-70.     ftv.  8  .     |  Illustrated.]     (5235) ♦ 

Supplenu'iit  to  Vol.  VI.  contains.  PMreiie  :  or.  A  woiiian's  riKht,  by  Mary  Clemmer 
Anjcs.    21H  pajifs.  s'^. 

PuTTEXiiAM,  George.  Tlic  arte  of  English  pocsie.  [June?]  1589.  CareftiUy 
edited  by  Kd ward  Arber.  .•  .  .  London:  .  .  .  10th  April »  1860.  .  .  . 
16 '  pp.  ^20.    [ "  Knjrlish  rcDrints." I    (.M06) 384.6 

Pynchon,  Thomas  Ruggles.  .  .  .  Introduction  to  chemical  physics,  designed 
for  the  use  of  academies,  high  schools,  and  colleges.  Illustrated  with 
numerous  engravings,  imd  containing  copious  lists  of  experiments,  with 
directions  for  ])rcparing  th»'m.  Second  reused  and  enlarged  edition.  New 
York:      1).    Van   Nostrand.     .    .    .      1.S74.      12     pp.   xxv+550.      (5027) 

148.12 

QuiNCY,  Josiah  P.  ...  [Free  Libraries.  14  pp.,  8  .]  .S'<r  United  States 
Bureau  of  Education.    PuV)lic  hbraries  in  thi' — Vol.  I.,  p.  'Ss9.  (5074)    L.  K. 

Rafinesc^ue,  Constantine  Smaltz.  The  complete  writinfirs  of,  on  recent  and  fossil 
conchology.  Hdited  l)y  G.  Binney  and  George  W.  Tr}*on.  Jr.  .  .  .  New 
York:  Bailliere  Brothers  .  .  .   ISW.  8  ,  pp.  96+7  ( index )-f-:3  plates.    (5428) 

463.6 

Ramsay,  George  (i.  [Kditor.]  See  Rams.iy,  William,  'I'he  Mostellaria  of  Plau- 
tus.       (5220) 473.8 

Ramsat,  J.  G.  M.  ...  The  Annals  of  Tennessee,  to  the  end  of  the  eighteenth 
centur>':  .  .  .  Charleston:  John  Russell,  .  .  .  185.'^.  8",  pp.  xvi.+744 
+map.     (4781) 371.16 

Ramsay,  William  .  .  .  The  Mostellaria  of  Plautus,  with  notes  critical  and 
explanatory.  Prolegomena  tUid  Excui*sus.  Edited  by  (ieorge  G.  Ramsay, 
London:   Macmillan  ^  Co.     186i>.     8  .  pp.  ixvi.+295.     (5220) 473.8 

Rankine.  William  John  Mar«iuorn.  ...  A  Maimal  of  Applied  !^leclianics. 
With  numerous  diagrams.  Eighth  Edition,  thoroughly  revised,  by  Edward 
Fisher  Bamber,  C.  E.  London:  Charles  (jrittin  A' Co.  .  .  .  1876.  .  .  . 
16  .  pp.  xvi.+652-|-:;6.      (46:r>) 248.4 

Rankine.  WilHam  John  Macquorn.  ...  A  Manual  of  Machinery  and  Mill- 
work.  With  numerous  diagnuns.  Second  Edition,  thoroughly  revised,  by 
Edward  Fisher  Bamber.  C.  E.  London:  Charles  Gritfin  A  Co.  .  .  .  1873. 
16  .  pp.  XV1.+588+4.     (4628) 248.3 

Rankine,  William  John  Macquorn.  ...  A  Manual  of  the  Steam  Engine  and 
other  prime  movers.  With  numerous  engravings  and  a  diagram  of  the 
mechanical  properties  of  steam.  Eighth  Edition,  revised  by  Edward  Fisher 
Bamber,  (J.  E.  London:  Charles  Griffin  A:  Co.  .  .  .  1876.  16%  pp.  xxxii. 
-f  57.^+;36.      1 461 9) 248.2 

Rankine,  W^illiam  John  Maequom.  A  Mechanical  Text-Book;  or,  introduction 
to  the  study  of  Met  hanics.  .  .  .  and  by  Edward  Fislier  Bamber.  .  .  . 
With  numerous  diagrams.  Second  Edition,  revised.  London:  Charles 
Griffin  A  Co.     .  .  .     1875.     16  ,  pp.  xii.+:U2.     (509^^) 383.26 

^    ■'*'«"n.  Rudolf  fOH.     Geschiclite  der  (iermanischen  Philologie  vorzugsweise 

..     ***     Muenchen:     1870.     R .  Oldenbourg.  8  \  pp. 
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^'^'''rr.iKSON,  George.  ...  A  Manual  of  Ancient  History,  from  the  earliest 
times  to  the  fall  of  the  Western  Empire.  *  ♦  *  New  York :  Harper  & 
Brothers,     .  .  .     1875.     12%  pp.  6:33.      (5056) '. 383. 1 1 

Thesame.    1875.    (5057).. 383.12 

^E HID,  Henry.  Life  of  Joseph  Reed  .  .  .  16%  pp.  231+portrait.  .S^^f?  Sparks, 
J.,  Lib.  Am.  Biog.,  Second  Series,  Vol.  8,  at  p.  209.      (4810) 384.1 

ix,  William  Bradford.  The  Aciidian  Exiles,  or  French  Neutrals  in  Pennsyl- 
vania. To  wliich  is  appended  a  relation  of  their  misfortunes,  by  John  Bap- 
"tiste  Galerm.  8%  pp.  34.  See  Historical  Society  of  Pennsylvania,  Memoirs 
of.  Vol.  VI.  at  p.  28:3.     (5203) \ 391.10 

A'E,  Henry.  [Editor.]  See  Greville,  C.  C.  F.  Tlie  Grevillo  Memoirs.  3v. 
8'.    (5:308) 396.3 

^K<3^iiEY.  [Chromolithographs.  I   S^t'  Lacroix  Paul,   Vie  militaire  et  religieus^. 

'^'Kci-njAULT,  [Victor.]  On  the  latent  heat  of  steam  at  different  pressures.  57  pp.  8°. 
See  Graham,  Thomas.  Chemical  Reporis  and  Memoirs,  p.  240.  (54:36)  493.3 

■•■^  113,  Thomas  .  .  .  Essays  on  the  intellectual  powers  of  man.  Abridged. 
"With  notes  and  illustrations  from  Sir  William  Hamilton  and  others.  Edited 
V)y  James  Walker,  .  .  .  Fifth  Edition.  Boston:  Phillips.  Sampson  &  Co. 
1854.    12°.  pp.  XV.+492.     (5165) *. 382.14 

*^^i^>«ANN,  M.  .  .  .  On  Aniline  and  its  derivatives.  A  treatise  upon  the  manu- 
facture of  anihne  and  aniline  colours.  To  which  is  added  in  an  appendix, 
tJie  report  of  the  coloring  mattei-s  derived  from  coal  tiir,  shown  at  the  French 
Exhibition,  1867.  By  Dr.  A.  W.  Hofnuum,  .  .  .  [and  others]  The  whole 
revised  and  edited  by  William  Crookes  .  .  .  New  York:  John  Wiley  it  Son 
1868.    S\  pp.  xiii.+164.     (.5426) 462.20 

'^Kijj^HVjiD^  Hermann  .  .  .  Album  desclassischen  Alterthumszm*  Ansehauung 
i\ir  die  Jugend,  besonders  /Aim  Gebrauch  in  G'^lehrtenschulen.  Eiiie  ( lallerie 
von  LXXII  Tafeln  in  Farbendruck  nach  der  Natur  und  naA-h  antiken  Vor- 
V>ildem  mit  beschreibendem  Text.  .  .  .  Stutt^ari  .  .  .  Carl  Hott'mann. 
1870.     Atla.s  4^      (5202). Cabinet  A** 

**^^jfELL,  James  .  .  .  Illustrations  (chiefly  geographical,)  of  the  liistory  of 
the  expedition  of  Cyrus,  from  Sardis  to  Babylonia;  and  the  retreat  of  the 
ten  thousand  Greeks  from  thence  to  Trebisonde  and  Lydia.  With  an 
sirppendix,  containing  an  inquiry  into  the  best  method  of  improving  the 
S^eography  of  the  Anabasis,  iVc.  Explained  by  three  maps.  *=  *  *  Iy»ndon 
-    .  .     G.  and  W.  Nicol,   .  .  .      1>516.    4  .  pp.  xxx.-f-:M7+^  mapj^.  (5200) 

471.1 

^^K'lE,  James  Ber.  Natural  History  of  (Juadruped.>,  illustrated  with  numerous 
Engravings.  New  York:  Hai'per  A:  Brothei*s  .  .  .  1847.  12  ,  pp.  "324.  (H. 
F.L.  No.104.)    (4908) 388.11 

**^^I^IE,  James,  Rei\  Natural  History  of  Birds.  Their  architecture,  habits,  and 
faculties.  With  numerous  engravings.  New  York:  Harper  A:  Brothers .  .  .  . 
1845.    12%  pp.  308.    (H.  F.  L.  No.  9><.)     (490:3) 388.6 

"^K'^v^cK,  Henry  B.  Life  of  John  Jay  .  .  .  edited  by  James  Renwick  .  .  . 
KewYork:  Harper  <fc  Brothers  .  .  '.  1845.  12%  pp.  14:5.  (H.  F.  L.  No.  129) 
U922) 389.1 

A. eondensation  of  the  "large  and  interesting  nienioir,"  by  Hon.  Win.  .Jay. 
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RKNwrcK,  Jarues.    Life  of  Alexander  Hamilton.  199  pp.  12"^.    [Bound  \nth  Life 

of  John  Jav,  bv  Rcnwick.  H.  B.]     UieJi      (H.  F.  L.  Xo.  1l>9.) 389.1 

Meijioir  by  Jolin  C.  Haniilioii.  'freely  used  in  the  eompilatioii  ol  the  present  sketch.* 

Ren  WICK,  James.  Life  of  Benjamin  Thomps^on,  Count  of  Kumford.  16"^,  pp. 
2 1 6 -|- portrait.  5Vr  Sparks,  J.,  Lib.  of  Am.  Biog-.,  Secon«l  Series,  Vol.  »5. 
p.  L   (4>fl0j 384.1 

Ren  WICK,  James.  Life  of  David  Kittenhouse.  12  ,  pp.  10^^+facsimile.  See 
Sparks,  J.,  Lib.  of  Am.  Bio^?.,  Vol.  7.  at  p.  21)4.    (4^14) 385.1 

Ren  WICK.  James.  .  .  .  Life  of  Dewitt  Clinton  .  .  .  New  York:  Harper  <!l' 
Brothers     .  .  .     12%  pp.  :*.:34H- port  rait  of  Clinton.     iH.   F.    L.    Xo.  125.) 

'401>^) 388.22 

Renwick.  James.  [Fditor.]  See  Kenwiok,  H.  B.  Life  of  John  Jay.  (H.  F. 
L.)     (4922) '.389.1 

Renwick,  James.  Life  of  Robert  Fulton,  V2\  pp.  90.  See  Sparks,  J.  Lib.  of 
Am.  Bio^^     Vol.  X.,  at  p.  1.     (4^14) 385.1 

Renwick,  James.  ..  .  [Reviser.]  iSVf?  Mosely,  Henry.  .  .  .  Illustrations  of 
Mechanics.      (4%0) 38X.8 

RniND,  William.  .  .  .  [Cholera  in — ]  See  Historical  and  descriptive  account 
of  British  India,  at  p.  273.       (4S73) 387.5 

Rick.  John  Holt.  [Sermon  on  the  Glory  of  the  Gospel.]  See  Murray-st.  Church, 
New  York.    Discourses.    .  .  .     (454C) 157. 6 

Richard,  of  Ciremr^ter.  On  the  ancient  state  of  Britain.  12  ,  pp.  55.  See 
(jiles,   J.    A.     [Editor.]     Six   old    Entrhsh   Chronicles,   at  p.  417.     (5117) 

376.9 

Richardson.  />>•.  Tlie  phenomena  of  sleep.  10  pp.16  .  See  Half  Hour 
Recreations  m  Popular  Science,  at  p.  392.       (5026) 148. 1 7 

RiciiAROsON,  I)r.  Theory  of  nervous  ether.  2  pp.  16  .  See  Half  Hour  Recre- 
ations, in  Popular  Science,  at  ]).  362.     (5026) 148. 1 7 

Richardson,  (i.  F.  Geolo^ry  for  V)e^inners.  Third  edition.  enlargt?d.  London: 
Henry  G.   Bohn.      1846.     Frontis])iece.     12    pp.  xx+24.     (4975)     382-6 

RicHAR])SON,  Samuel.  Clarissa  [Harlowe.]  or  the  History  of  a  Young  Lady. 
Condensed  by  C.  H.  Jones.  *  *  *  New  York.  Henry  Holt  <t  Co,  [Leis- 
ure Hour  Series.]     1874.     12    pp.  515.     (5463) .38X.19 

Ri(  HAKDsoN,  Thoma-s.  [Joint  author  and  editor.]  See  Ronalds,  E.  [and 
others.]     Chemical  Tech nolojjry:  ^iv.  in  6.  8  .     ...     (5385) 157.9 

RicHTKR.  Jean  Paul  Friedrich.  Ausfjewa^hlte  Werke.  Zweite  Ausgabe.  Berlin. 
.  .  .     (i.  Keim-r,     1S65.     16v.  in  S.  sq.l6  .     (4641) 189.3 

Coiitriits  ;— \"ol,  I.    ilic  Vusichtbarc  Loge.  pp.  ;u.    Mimiien,  pp.  217. 
A'ol.  J  I.    Muiiiicn.  continued. 
\'()ls.  Ill,  IV,  V,  an<l  VI,  IIcspcius. 

V«»ls.  \TT  ami  A'lU.  Pilunicn-,Frucclit-.iuul  Dornenstuecke. 
\ois.  l\  a!i(l  X,  TUan. 
V«.l.  \I.     Koniisclier    .Vnlianir  zuni  Titan.     Dcs  Lnft-schiftVrs  (iianozzo 

S«'»'l>urh.  I>as  liciMili<'lic  Klairlicd. 
Vol.  Xii.  (^iiinlus  Fixlein. 
Vols.  XIll.  an«l  XIV.  Kle;reljalu'e. 
\(>1.  W.  Dr.  Kutzenl)cri,'cr's JJailK^'^'^^lnchte. 
Vol.  XVI,  All'*  .lean  Paul's  Lebend.    Inhalts-Verzciclniiifs.  at  p.  281. 
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ETT8,  Pierre  de  Peyster.      Notes  on  aspaying  and  assay  schemes;    *  *  * 

New  York:    The  Art  Printing  establishment.      1876.    8%  pp.  172.    (5024) 

381.9 

DELL,  James.     .  .  .     [Editor,  with  revised  text,  English  notes,  and  a  digest 
of  Platonic  idioms.]    See  Plato.    Apology  of.    (5014) 227. 1 6 

<38,  Stephen  Return.  .  .  .  Grammar  and  dictionaiy  of  the  Dakota  language. 
Collected  by  the  members  of  the  Dakota  Mission.  Edited  by —  4 " ,  pp.  64 
H-338.  See  Smithsonian  Institution,  Contributions  to  Knowledge,  Vol.  IV. 
C1852)    (5484) 441.1 

^XQ TITER,  Chester  Newell.  [Journal  and  Letters.]  12°,  pp.  3^36.  5^^  Prime, 
Samuel  Irenaeus.  The  Bible  in  the  Levant;  or  the  life  and  letters  of  Rev. 
C.  N.  Righter.    (5289) 384. 15 

^FLJKT,  H.  T.    [Translator.]    See  Ingulph's  chronicle  of  the  Abbey  of  Ci-oyland. 
(5123) 376.10 

"HiLiKT,  H.  T.     [Translator.]  See  Roger  de  Hoveden.  Annals  of.  2v.  12°.  (5116) 

376.8 

^i^A,  Father.    History  of  the  Chinese  College.    See  Prandi,  F.     [Selection  and 
ta:Mialation.]    (4752b) 383. 1 9 

^K,  T.  F.     [Joint  editor  and  proprietor,  1st  Bv.]    See  Traver,  M.    Western 
Journal.     .  .  .     15v.  8°.    (5238) 393.1 

Ritchie,  James  S.  Wisconsin  and  its  resources;  with  Lake  Superior,  its  com- 
merce and  navigation.  Including  a  trip  up  the  Mississippi,  and  a  canoe 
voyage  on  the  St.  Croix  and  Brul<?  rivers  to  Lake  Superior.  To  which  are 
appended  the  constitution  of  the  State,  with  the  routes  of  the  principal 
railroads,  list  of  post  offices,  etc.  With  illustrations  and  authentic  maps  of 
WiBConaiii  and  the  region  of  Lake  Superior.  Third  revised  edition.  Phila- 
delphia:   Charles  Desilver.     ...     1860.     12°,  pp.  312.    (5261). -374.20 

Rn.  Joseph.     [Editor.]    See  Armstrong,  Jno.     Morbid  anatomy  <Src.     (4786) 

371.18 

Robertson,  Frederick  William.     [Letters.]    5ee  Brooke,  S.  A.    Life  and  letters 

of    .  .  .     Robertson.    2v.  12°.    (5669) 377.11 

ROBKBTSON,  William.     .  .  .      Historical  Works  of.     New  York:    Harper  & 

Brothers  .  .  .  1846-1848.  3v.  8°.  [No  general  title  page.]    (5155)  392.2 
Contents  :— Vol.  I.  History  of  America,  with  life  of   W.  R.    pp.  xxvii&r>39&30  pp.  of 
examination  questions  by  Jolin  Frost. 
Vol.  II.  History  of  Cliarles  V.    pp.  510&31  pp.  examination  questions, 
Vol.  III.  History  of  Scotland,  pp.  4C0&niap.  and  an  historical  disquisition 
on  India,    pp.  146&map. 
••Di.  Robertson,  the  most  elegant  and  picturesque  narrator  among  modern  histori- 
ans ;    industrious,  sagacious   and   rational,   though  not  »)ften  very  profound  or 
original  V*—Sir  Jame*  Mackintosh. 

RoBEiiT80N>  William.  .  .  .  The  history  of  the  discoveiy  and  conquest  of 
America.  Abridged.  With  a  memoir  of  the  author,  from  that  by  Dugald 
Stewart  .  .  .  New  York:  Harper  &  Brothers  .  .  .  1848.  12  ,  pp.  xlviii 
4-551.    (H.  F.  L.  No.  185.)    (4964) 38X.12 

ROBBBTSOK,  William.  .  .  .  The  history  of  the  Emperor  Charles  V.,  with  a 
view  of  the  progress  of  society  in  Europe,  from  the  subversion  of  the  Roman 
Empire  to  the  beginning  of  the  sixteenth  centurj-.  Abridged  edition.  With 
questioDS  for  the  examination  of  students.  New  York:  Harper  &  Bros. 
...     12%  pp.  615+[8  index.]    (H.  F.  L.  No.  186.)    (4965)...   .38X.13 
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Robinson,  Edward.  .  .  .  Biblical  reseaix^hes  in  Palestine,  Mount  Sinai  and 
Arabia  Petra'a.  A  joumal  of  travels  in  the  year  18.*38,  by  E.  Robinson  and 
E.  Smitli.  Undertiiken  in  reference  to  Biblical  Gcoprraphy.  Drawn  up  from 
the  orij^-inal  diaries,  with  historical  illustrations.  With  new  maps  and  plans 
in  five  shoots.  Boston.  .  .  .  Crocker  A:  Brewster.  .  .  .  1841.  ^Jv.  8°, 
pp.  xxiii+r.71 :  xiv+i;79:xi+47:.+246.     (4800) 371.4 

The  tUst  appendix,  following:  p.  47')  uf  vol.  3.  eoiitaiiis  IliMiojiiaphy,  nieinoir  on  maps 
and  itinerary.    'Jin*  >e('(»nd  Mpprndix  (at  p.  Kf>  first  do.)  <tontains  an  essay  on  pro- 
nunciation of  Aral)ic  l»y  Kli  Smith  ;  lists  of  Arabic  names  of  jdaces  by  the  same, 
and  three  indices. 
Robinson,  K.     [Editor.]      See  BiV)les  and  Testiuuents.      Noviun  Test.  Gnec. 
(47:;8  j 374. 1 7 

Robinson.  Henry  Crabb.  .  .  .  Diary,  reminiscences  and  con-espondence  of, 
Selected  and  edited  by  Thomas  Sadler,  .  .  .  Tliii-d  Edition,  with  cor- 
rections and  additions.  London  and  New  York:  Macmillan  A:  Co.  1872. 
.  .  .     2v.  12.  pp.  xx.+41.^;  viii.+449+poi'trait.     (498-''>) 276.13 

Robinson.  John:  .  .  •  The  testimony  and  practice  of  the  Presbyterian  Church 
in  reference  to  Ameriean  Slavery:  with  an  appendix,  containing  the  position 
of  the  (Jeiieral  Assembly  (New  School),  Free  Pres])yterian  Church,  Reformed 
Presbvterian.  Associate,  Associate  Keformed,  Ijaptist,  Protestant  Episcopal, 
and  Methndi<t  Ivin-^copal  churches.  Cincinnati:  John  I).  Thorpe,  .  .  .  1852. 
8  ,  pp.  2'.«^.      f4o  12) 21 8.23 

RojiiNsoN,  J.  H.  .  .  .  .Explosions  of  steam  boilers :  how  they  are  caused,  and 
how  they  may  be  {)reventcd.  Boston:  Little,  Brown  A  Co.  1S70.  8\  pp. 
96.     (.•)();«) 148. 15' 

Robinson,  Otis  N.  [College  Librars'  Administration.  21  pp.  8  :  of  index- 
ing periochcal  and  miscellaneous  hterature,  10  pp.  . . .  Titles  of  Books,  12  pp.] 
See  Unitkd  States,  Bureau  of  Kducation,  Public  LiV)raries  in  the;  Vol.  1. 
p.  o05,  and  Vol.  II.  p.  66*>  and  p.  715.     (5074) L.  R. 

Robinson,  WiUiam.  ...  *  *  *  llie  parks,  promenades  and  gardens  of  Paris, 
deseribeih  and  considered  in  relation  to  the  wants  of  our  own  cities  and  of 
publie  and  I'rivate  gardens.  '^  *  '*  With  upwards  of  four  hundred  illustxa- 
tions.  London:  John  MuiTay  .  .  .  1809.  8  ,  pp.  xxxii.+044-|-48  plates. 
( 5221 ) 5 1 4.6 

Robinson.  William.  .  .  .  [Editor  and  Be\dser.  |  See  Loudon,  J.  C.  The 
Horticulturist.     (4(i:U) 516.14 

RonsoN,  William.      [Translator.]      See   Michan<].     History   of  the   iVusades. 

(5114) 383.21 

Ro BY,  Henry  John.  ...  A  (Grammar  of  the  Latin  Language,  from  Plautus 
to  Suetonius.     In  two  parts,     [Second  and  third  editions.]     London:    Mac- 

millan  A  Co.    1875-B.  2v.  Hi.     i45(;;^0 258.5 

('<»ntenls  :  Part  1.  [Third   Etlition.   18T(;.  |      Jiook  I.,    Sounds;    Beok  II.,    Intlexions ; 
liook  III.,  \\  ord-l(»rniation  ;  Ai)i>endie<'s  :  pp.  civ  ,S;478. 
Part  11,  [Srcond   Kdition,  187.'..]  Book  IV.,  Syntax;  also  Prepositions.  &c. 
pp.  cxi.^. '>.'».■>. 

RoDOKFts,  M.  M,  .  .  .  Scientific  A^'ricultm*e;  or  th(!  Elements  of  Chemistry, 
Geolo«;y,  Botany  and  Meteorology,  api)lied  to  practical  agiiculture.  lUus- 
tnited  Ly  numerous  engravings  and  a  copious  glossary.  *  *  *  Rochester: 
published  by  P^nustus  Darrow,  .  .  .  1848.  12  ,  pp.  vi.+279+frontispiece. 
(4824) 516.18 
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EG,  Ernst.  [Joint  Author.]  See  Crookes,  William.  Practical  Treatise 
on  MetaUurgy,  3v.  8^    (3248)    (5397) 362.12 

I,  de  Hoceden,  The  Annals  of.  Comprising  the  History  of  England  aAd 
of  other  coimtries  of  Europe,  from  A.  D.  732  to  A.  D.  1201.  Translated 
from  the  Latin,  with  notes  and  illustrations,  by  Henry  T.  Riley  .  .  .  Lon- 
don: H.  G.  Bohn.  .  .  .  1853.    2v.  12.  (5116) 376.8 

Vol.  I.,  A.  D.  732  to  A.  D.  1180.  Vol.  II.,  A.  D.  1181  to  A.  D.  1201. 

RociER  of  Wendovers  Flowers  of  Historjs  comprising  the  Histoiy  of  England, 
from  the  descent  of  the  Saxons,  to  A.  D.  12^35.  Fonnerly  ascribed  to  Mat- 
thew Paris.  Translated  from  the  Latin  by  J.  A.  Giles,  .  .  .  London: 
Heniy  G.  Bohn.  1849.  2v.  12%  pp.  568,  614.  [Chronological  Table.] 
(5118) 376.6 

Ro<sKR8,  Henry  Darwin.  [Geology  of  the  United  States.  iM  pp.  8  .]  See 
Murray,    Hugh,   Encyclopcedia  of  Geography,  at  p.  373,    Vol.  3.     (4765) 

372.2 

RocET,  Peter  Mark.  .  .  .  Outlines  of  Physiolog>' :  with  an  appendix  on  Phren- 
ology. First  American  edition,  revised,  with  numerous  notes.  Philadel- 
phia: Lea  &  Blanchard,     .  .  .     1839.    8%  pp.516.  (4971) 464.13 

ROTJ.E8TON,  George  .  .  .  Forms  of  Animal  Life;  being  outhnes  of  zoological 
classification  based  upon  anatomical  investigation,  and  illustrated  by  descrip- 
tions of  specimens  and  of  figures.  Oxford,  at  the  Clarendon  press.  1870. 
...    8%  pp.  clxviii.+268.     (5061) 227.21 

KoK'ALDs,  Edmund,  .  .  .  Richai'dson,  Thomas,  .  .  .  Watts,  Heniy,  .  .  . 
Knapp,  F.  Chemical  Technology;  or  Chemistry  in  its  application  to  the  arts 
and  manufactures,  with  which  is  incorporated  a  revision  of  Dr.  Knapp 'a 
"Technology."  Illustrated  .  .  .  Ix)ndon:  H.  Bailliere.  .  .  .  Vol.  1.  (2d 
edition)  1855-1865;  Vols.  II.  and  III.  (Ist  ediUon)  1S48-51.  3v.  in  6.  (Vol. 
I.  in  4  partti  bound  separately,  parts  1  and  2  paged  consecutively.)     [Libr.  of 

iUus.  standard  sci.  works.]    (5385) 157.9 

Contents  :  Vol.  I.  Parts  1  and  2.  Fuel  and  its  applications,  by  Ronalds  and  Kichardsou, 
with  Dr.  Knapp's  Teohnoloj^y  "Incorporated.""  pp.  xvi.x-  :JW5  cS.-  2  plates  ; 
387— 83C&  2  colored  plates.  &  1  plate.  <,Index  to  both  parts  at  p.  833.) 
Paris  3  and  4,  Acids,  Alkalies  and  Salts,  by  Kichardson  &  Watts,  pp. 
XXV11.&771 ;  xxii.  &  Oil  &  2  plates. 
Vol.  II.  Glass  and  Alum,  Pottery  and  Porcelain,  by  Knapp  ;  edited  by 

Ronalds  &  Richardson,  pp.  vii.  :k  491  cS:  1  plate. 
Vol.  III.  Foods,  by  Knapp.  Roni^lds  &  Kichardson.  pp.  x.  &4r>8&7  ccdored 
plates  &  1  plate. 

/*  ^^^ork  embodies  contributions  from  many  oth<M-  persons,  whose  names  are  given 
***^  prefaces. 

^'^^^X),  Pierre  de,  Choix  de  PoC'sies  ^yCcCxXC  de  sa  Vie  et  accouipugnii  de 
•^^"t^ae  Explicatives  par  A.  Noel  .  .  .  Piuis  .  .  .  Firmin  Didot  Fr^^es,  Fils 
^  C>ie.    1862.  2v.  12^  (4700) 1 1 8.4 

^^^»^^«  N.   The  mysteries  of  the  Voice  iind  Eai*.    *i5  pp.  12  .     See  Half  Hours 
Modem  Scientists.    Second  Series,  at  p.  287.     (5018) 148.7 

.,  Wilhelm.    Grundlagen  der  Nationaloekonomie.    Ein  Hand-und  I>ese- 

ftir  .  .  .  Geschseftsmienner  und  Studierende.     Zwcelfte,  verniehrte  und 

^^lieMerte  Auflage.    Stuttgart.     .  .  .     J.  G.  Cotta.     .  .  .     1875.    2v.  8". 

TO*  xiL+682;  X.+650.    (5194) 178.22 
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Ro>("()K,  Henry  K.  [.Joint  Author.]  -SVe  Schellen,  [and  others.]  Spectrum  analysis 
discoveries.     {'A)26) 148.17 

RoscoE,  H.  E.  [Joint  Author.]  See  Schellen,  [and  others.]  Spectrum 
analysis  explained,     i  .'»0'2f) ) 148. 1 7 

RoscoE,  H.  E.  SpeL'truni  analysis.  20  pp.  12  .  »>>«  Half  Hours  with  Modem 
Scientists,     Second  Series,  at  p.  61.     (oOlX) 148.7 

RoscoE,  H.  E.  ...  [Tninslator.]  Sec  Biinsen,  Robert.  Gasometry 
imO) 311.7 

Ro.scoE.  H.  E.  ...  [(jn  Lio^ht.  Spectral  Analysis.]  See  Watts,  H.  Dic- 
tionary of  Chemistry;  supplement,  also  second  supplement.     (4724) 

RoscoE,  Thomas.  Life  of  M.  J.  C.  L.  Simonde '^/r  Sismondi.  14  pp.  8"*.  See 
Sismondi,  J.  C.  L.  S.d.  Historical  view  of  the  literature  of  the  south  of 
Europe.  2v.  .s  ,  ;it  p.  7.    (4974) 382.3 

RoscoE,  Thomas  .  .  .  [Translator.]  See  Cellini  Benevenuto,  Memoirs.  New 
York:  \><As.     2v.ini.  12M47:i4) 383.18 

Ro.scoE,  Thoma.s.  [Translator.]  *S'f'«  Sismondi,  J.  C.  L.  S.  d.  Hibtorical  view 
of  the  literature  of  the  south  of  Europe.  2v.  8\      (4974) 382.3 

Rose,  Henri.  Trait*'  completed  Chimie  Analytique.  •  .  .  Edition  Fran^aise 
onj,nnale  .  .  .     Paris:   .  .  .     Victor  Masson  et  Fils    .  .  .   18<r)f)-62.  2v.  8*, 

pp.  xv.+106:j;  vi.+12.M.    [Index  to  ea.  vol.]    (5098) 391.1 

Contents  :  I.  Vol.  Analyse  (^uilitative  ;  II.  Vol.  Analyse  Quantitative. 

Roj^E,  Heinrich.  A  ])ractical  treatise  of  Chemical  Analysis,  including  tables  for 
i-aleulations  in  analysis.  Tnmslatod  from  the  French  and  from  the  fourth 
CJcrman  edition.  With  uot^s  and  additions,  by  A.  Normandy  .  .  .  London: 
William  Tegjr  A:  Co.  1><49,  2v.  »^  [Vol.  T.  uantiuf/;  Vol.  II.  Quantitative.] 
pp.  xxiv.+s.=,7.  (:)424) 462.18 

Rose,  Heinrich.  The  chemical  tables  for  the  calculation  of  quantitative  analyses 
of —  Recalculated  for  the  more  recent  detenninations  of  atomic  weights, 
imd  with  other  alterations  and  additions.  By  William  P.  Dexter.  Boston: 
Charles  C.    Little   A'    James    Brown.     18.")0.     12%    pp.    .\'vii.-|-69.      (5404) 

Chem.  Lab. 

Koss,  .f.  A.  [Translator.]  See  Hirsch's  collection  of  examples,  &c.  (5180). 462.2 

RoTiNDiTV  of  the  Karth.  See  Half  Hour  Recreations  in  Popular  Science, 
at  p.  :J91.      (5026) 148.17 

Rousseau,  Jean  .lacques.  [Le  Devin  flu  Village,  pp.  15.  (Memoir.)]  See  Chefis- 
d'Oeuvres  drs  Auteurs  Comi.pies,  8v.  12\  Vol.  V.    (5090) 1 18.13 

RowE.  (ieorge  Stringer.  [Kditor.]  See  WiUiams,  T.  and  Calvert  J.  Fiji  and 
the  Fijians.  8  ,  pp.  X.+551.     (5242) 391.4 

RovAL  College  of  Chemistry.  Reports  of  the —  and  researches  conducted  in 
the  laboratories,   in  the  yem-s  1845-6-7.     Ivondon:  1849.  8^,  pp  lxiii.+270. 

( 530; ; ) 464.8 

RuNKLK.  John  D.  New  Tables  for  dett-rmining  the  vahfes  of  the  co-efficients  in 
the  1)^^: urinative  functions  of  phmetary  motion,  which  depend  upon  the  ratio 
of  the  mean  distanres.  64  pp.  4' .      Also 

Asteroid  Supplements  to  new  taViles  for  determming  the  values  of 

b*l^  and  its  derivatives  ...  72  pp.4\    See  Smithsonian  Institution,  Contri- 
butions  to  Knowledge,  Vol.  IX.  (1857)   Appendix.     (5489) 441.1 
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CMFOR  K>  ,  Count.    See  Thompson,  Sir  B. 

L'pPArf  r**  ^R,  Anthony  •  •  •  [Assiatant  (.'ommissioner.]  Report  on  Medicine 
and  iSiargery.  15  pp.  8'.  See  Unitkd  States,  Dept.  of  State.  Reports. 
MetrjTk  ational  Exhibition,  Vienna.  1^73,  Vol.  U.K.      (5440) 1 67. 1 3 

UPEBTtr^,  6e.  Alex.,  Commentarius  perpetuus  in  T.  Livii  Patavini  historiarum 
iibros*  <,ai  siipei'sunt  oinnes  eorumque  epitomas  conscriptus  a —  Londini: 
Sunir>tnbui*  Kicardi  Priestly.  1825.  S\  2v.  in  1  ;  pp.  vi.+712.  [Vol.  II. 
begirt s^,  on  p.  ;H9. ]    (4556) 258.6 

ilt'sc^^^^  UERGEH,  Williiiui  S.  W.  .   .   .  First  books  of  Natural  History    .   .   . 

prepi^-ired  for  the  use  of  schools  and  collej^,  from  the  text  of  Milne  Edward^ 

and  A^chille  Compte,     .   .   .     With  plates.    Philadelphia  :    Grigg  &  Elliot 

..   -       1845.    2v.  12%  (516:^.) 384.11 

Coutentss  :-Vol.  I.  Book  I.  Anatomy  and  Physiology,  pp.  120 ;  II.  Maiiiiualogy,  pp. 
151;  III.  Ornithology,  pp.  125.  8  plates;  IV.  Herpetology,  and  Ich- 
thyolog>-,  pp.  145.  Vol.  II.  V.  Conchology.  pp.  114  ;  VI.  Entomology,  pp. 
121  :  VII.  Botany,   pp.  1511 ;  VIII.  (ieology,  pp.  235. 

Kubchekbekger,  William  S.  W.     ...     [Notes  and  a  glossary.]    See  Somer- 
Tille,  Mary.    Physical  Geography.    (517U) 382.16 

BcBii^,  John,  An  Inquiry  into  some  of  the  conditions  at  present  affecting  "The 
Sbidy  of  Architecture  "  in  our  schools.  .  .  .  New  York  :  John  Wiley 
&Son.  .  .  .  1875.  12°,  pp.  29.  [Bound  with  Lectures  on  Architecture 
and  Painting,  by  the  same.]    (4577) 208.18 

RcttiK,  John.  The  Ethics  of  the  Dust.  Ten  Lectures  to  Little  House- 
^ves  on  the  Elements  of  Crystallization.  New  York  :  John  Wiley  &  Son. 
1^.   12%  pp.  xi. +250.    (5376) 466.10 

KfSWK,  John.  Lectures  on  Architecture  and  Painting,  delivered  at  Ediii- 
Wgh  in  November,  1853.  With  illustrations  drawn  by  the  author. 
^'ewYork:  John  WUey  &  Son.  1875.  pp.  189+llplate8.  (4577)...  208. 18 

KtssELL,  Michael.  Polynesia;  or,  an  historical  account  of  the  principal 
i^ds  in  the  South  Sea,  including  New  Zealand;  the  introduction  of  Chris- 
^^^ty:  and  the  actual  condition  of  the  inhabitants  in  regard  to  civilization, 
^nunerce  and  the  arts  of  social  life.  With  a  map  and  vignette.  New 
York:  Harper  &  Brothers.  ...  1848.  12%pp.  :m2.  [Map  gone.]  (H. 
FL.No.158.)    (494;^) 389.22 

''CSSKLL,  Michael.      History  and  present  condition  of  the  Barbary  States, 

•    With  several  engravings.    New  York:    Harper  &  Brothers.     .  .  . 

^^6.   12%  pp.  34:l+map    (4890) 387.22 

^kll,  Michael.  Life  of  Oliver  Cromwell.  .  .  .  New  York:  Harper  & 
P»&  Brothers.  1846.  2v.,  12%  pp.  267+porti'ait  of  CromweU;  273.  (H. 
FL.Xo8.62,  63)     (4884) 387.16 

^EtL, Michael.  Nubia  and  Abyssinia:  comprehending  their  civil  history, 
^**4uitie8,  arts,  religion,  literature,  and  natural  history.  Illustrated 
^  a  map,  and  several  engravings.  New  York:  Harper  &  Brothers. 
••    1845.    r2%pp.  aU.    (H.  F.  L.  No.  61.)    (488:3) 387.16 

^^yiy  Michael.  Palestine,  or  the  Holy  Land.  .  .  .  With  a  map  and 
^engravings.  New  York:  Harper  &  Brothers.  .  .  .  1844  12%  pp. 
^-  (H.  F.  L.  No.  27.)    (4860) 386.21 
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RuflBBLL,  Michael.  View  of  ancient  and  modem  Egypt;  with  an  outlu&c 
of  its  natural  histoiy.  With  a  map  and  eng:raving».  New  Toik:  Hazp^ 
&  Brothers.   .  .  .    1846.   12%  pp.  ^48.  (H.  F.  L.  No.  3.)  (4856)   38ftl  "7 

RcTHERFORD,  William.    [Editor.]    See  Hiitton,  C.    Course  in  mathemati^?^' 
(MOD .-462.1  * 

Sabine,  3/«/.  6>w.  Edward.    [Editor.]    5<;«  Engelhardt. .    Narrative  of  ^^  ^ 

expedition  to  the  polar  sea.     [Wrangeirs]      (49:^7] 389.L   ^ 

S ABinK,  Mn*.  MaJ.  fren.  [Translator.]    S<^e  Engelhardt.    Narrative  of  an  eij^  *^" 
dition  to  the  polar  sea.     [Wrangell'sl    (47:37) 389.L     ^ 

Sabine,  Loren7X).    Biographical  sketches  of  loyalists  of  the  American  Rer  so- 
lution, with  an  historical  essay.     .   .   .     Boston  :  Little,  Brown  &:  Co.  18(^   '^' 

2v.,8%  pp.  xii.+608;  600.     (5206) 392.^    7 

'*  One  of  the  most  valuable  contributions  to  the  literature  of  the  country  that  has  ev    ^*'" 

been  made."— If crr/i«ntV  Mag. 

Sadijsk,  Thomas.  [Editor.]  See  Robinson.  H.  C.  Diary,  reminiscence  acr::^^ 
correspondence  of.     (4985) 276.1         3 

Sadtler,  Samuel  P,  [Appendix.]  See  Genth,  F.  A.  Preliminary  report  cn:^^' 
the  Mineralogy  of  Pennsylvania.     (5393). 

St.  .Toiin,  James  Augustus.    The  lives  of  celebrated  travelers.     ...    *  * 

New  York:    Harper   ^    Brothers.     1847.     3v.  12,    pp.   319,   a^,  :«— *^ 
(H.  F.  L.  No8.:^,  39,40).    (4869) 387.        ^ 

Salmon,  George.     ...      A  treatise  on  the  analytic  geometry  of  three  dimei^^'  i" 
sions.    Third  edition.    Dublin :    Hodges,  Foster  &  Co.     .   .   .     1874.    8 
pp.  xvii.+58;$.    (46;50) 147.-      8 

Salmon,  George.  ...  A  treatise  on  conic  sections  ;  containing  an  accou^^^* 
of  some  of  the  most  important  modem  algebraic  and  geometric  method — *• 
Fifth  etlition.  London  :  Longmans,  Green,  Reader  &  L>yer.  1869.  r^  ^ 
pp.  XV.+374+24.    (4611) 147^  ^ 

Salverte,  Eusebe.    The  philosophy  of  magic,  prodigies  and  apparent  miracle^-^» 

from  the  French  of ,  with  notes  illustrative,  explanatorj',  and  critici^^-'? 

by  Anthony  Todd  Thomson,  ...  *  *  *  New  Y'ork  :  Harper  &  Brothe«r«- 
847.  2v.  12%  pp.  :i32  :  315.  [Hari)er'8  New  Miscellany,  XXII  &  XXIIF  -] 
(5:329) 375.1    ^ 

Salter,  T.  F.  ...  ITie  Angler's  Guide  ;  being  a  plain  and  complete  ^r^ct^' 
cal  treatise  on  the  art  of  angling,  for  sea,  river  and  pond  fish  ;  .  •  •  to  whL«^" 
is  added  a  treatise  on  trolling  ;  the  whole  illustrated  with  88  fine  cuts.  TJ^® 
ninth  edition  :  with  the  author's  last  corrections  and  additions.  Londo*"*  '• 
.lames  Maynard,  .   .   .     1841.  12%  pp.  xii.-r:388.    (47.33) 374--^^ 

Sampson,  William.  [Additions,  86  pp.,  12 \]  S*'/?  Taylor,  W.  C.  History  ^ 
Ireland.     12%  p.  287.    (4875) 387--  ^ 

Samuklson,  James.  [Editor.  Vol.  I.  and  II.]  See  Popular  Science  Revie  ^^ 
(5306) 468^     -* 

Sand,  Maurice.  [Illustrations.]  See  Fournier.  Le  ThC'atre  Fnmvaise.  A."^^ 
XVI,  et  Au.  XVII.  siMe.    (5086) 478.4* 

[Sanders,  J.  M.  |    A  system  of  instruction  in  the  practical  use  of  the  Blowpip^^ 
New  York:    H.  Baillit>re.    .  .  .    1858.   12^  pp.  v^ii+269.  (5417)  466.1 

Sanitary  Commission.    See  U.  S.  Sanitary  Commission.    See  Newbury,  J. 
(4795) *. 371.1 
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j^KfiEKT,  Winthtop,  Major.  .  .  .  Journal  of  the  greneraJ  meeting  of  the 
Cincinnati  in  1784,  now  first  printed.  59  pp.  8\  See  Historical  Society  of 
Pennsylyania.    Memoirs  of.    Vol.  VI.  p.  57.     (5203) 391.10 

jAtJBiN,  Bernard  Joseph.  [Les  Moeurs  du  temps,  pp.  31.  (Memoir.  )J  See 
Chefe-d'OeuvresdesAuteursComiques.  8v.,  12\  Vol.  VI.   (5090) .  1 1 8. 1 3 

Saxoh  Chronicles.    Two  of  the.    See  Earle  John.    (4995) 1 37. 1 1 

ScABBON,  Paul.  [Jodelet,  83  pp,;  Don  Japhet  d'Arm^nie,  163  pp.  (Memoir,  6 
pp.)l  See  Chefs-d'Oeuvres  des  Auteurs  Comiques.    8v.  12°.  Vol.  I.    (5090) 

118.13 

ScKSTEs  and  thoughts  in  Europe.    By  an  American.    8' ,  pp.  vi+160.    (4739) 
[Bound  with  Journal  of  an  African  cruise.  ] 383. 1 7 

ScHUREB,  Theodore.    The  Blowpipe  Manual.    Translated  by  William  S.  Clark. 
Amherst,  Mass:  W.  S.  Clark,    (n.  d.)    16%  pp.  viii+84.    (5400)    Ch.  Lab. 

ScHELLKN,  Roscoe,  Hcury  E.,  and  Huggms.  Spectrum  analysis  explained,  and 
itauses  to  science  illustrated.  39  pp,  16'.  See  Half  Hour  Recreations,  in 
Popular  Science,  p.  55.    (5026) 148.17 

i      ScHELLBN,  and  others.     Nebulae,  Comets,  Meteoric  showers.    29pp,  16^.    See 
Half  Hour  Recreations  in  Popular  Science,  p.  14^3.    (5026) 148. 1 7 

ScHELLEN,  Young,  Roscoe,  Lockyer,  Hug^ins,  and  others.    Spectrum  analysis 
^iificoyeries.  47  pp,  16°.      See  Half  Hour  Recreations  in  Popular  Science, 

p.  95.    (5026) 148.17 

^^^^'iJ-Kii,  Immanuel  JohannGerhardt.  A  copious  Latin  grammar.  Translated 
from  the  German  with  alterations,  notes  and  additions,  by  George  Walker. 
•  •  -  Second  edition,  with  an  index  of  remarkable  constructions.  .  .  . 
London:    John  Murray.     ...     1838.    2v.  8  ,  pp.  viii+510;  454.     (5136) 

473.2 
^^2i,   Alexander  J.     [Joint  Editor.]    See  Cyclopcedia  of  Education.    (5076) 

271.18* 
ScHEREj^^  W.     [Joint  Editor.]      See   Denkmteler  Deutscher  Poesie  und  Prosa. 

('^213) * 476.3 

oCHERR^  Johannes.  Allgemeine  Geschichte  der  Literatur,  Ein  Handbuch  in 
zwei  Baendenn.  Dritte,  neu  bearbeitete  und  stark  vcrmehrte  Auflage. 
Stuttgart:     ...     Carl  Conradi.    1869.  2v.  8  \    (4660) 178.10 

°^'™*^»  Johannes.  Deutsche  Kultur  und  Sittengeschichte.  *  *  *  Sechste 
'^cociiirchgesehene  und  stark  vermehrte  Auflage.  Leipsig:  .  .  .  Otto 
^i»and.    1876.    8>p.  vi+648.    (4663) 178.20 

°<^snA^^  Frederich  von.  Ssemmtliche  Werke.  Vollstaendige  neudurchges- 
«*®Xie  Ausgabe  in  Einem  Bande.  .  .  .  Stuttgart:  J.  G.  Cotta.  .  .  .  1869. 
^''  l>p.  iv+1124.    (4659) 178.9 

ScHiu^l^,^  Frederic.  History  of  the  Thirty  Yearn'  War.  Translated  from  the 
^'^^■^i^an  by  A.  J.  W.  Morrison,  .  .  .  New  York  :  Harper  &  Brothers. 
••     •     1846.     12%  pp.  370.     [Harper's  New  Miscellany,  XIX.]  (5326) 

375.16 

Frederic.    History  of  the  Revolt  of  the  Netherlands  :  trial  and  exc- 

cauoxi  of  Counts  Egmont  and  Horn  ;  and  the  siege  of  Antwerp.   Translated 

™^     the  Germ^  by  A.  J.  W.  Morrison,   .    .    .     New  York  :     [Harper  & 

BTOtbers.     .   .   .     1847.    12%  pp.  3:33.     [Harper's  New  Miscellany,  XX I.] 

^^8») 375.18 
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ScHLKOEL,  Fredenck  nm.    The  aesthetic  and  miscellaneous  works  of ;  comp 
infj  letters  on  Christian  art,  an  essay  on  Gothic  architecture,  remarks  on 
romance -poetr}'  of  the  middle  a^''Os  and  on  Shakspeare,  on  the  limits  of 
beautiful,  on  the  lauiruajjro  and  wisdom  of  the  Indians.    Translated  from 
German  by  E.  J.  Willingfton.     London:  Henry  G.  Bohn,   .    .    .   1849.  1 
pp.  xxiii.-f  ^:5:^.     (Mi!2) 86. 

Schmidt,  J)r.  Alexiind«n\    Shakespeare- Fipxicon.     A  complete  dictionary  of 
the  Knjrlish  words,  phrases  and  constructions  in  tlie  works  of  the  poet.   . 
1874.     Berlin:  Geortre  Keimer.     London:  WiUiamsife  Nor<rate.  rS''.  Iv.  i: 

pp.  1450  consecuiWa,     (4(':39) 39 1. 

Contents  :  -Vol.  I.  A  lo  LysiTniiclius,    Vol.  IT.  M  to  Zounds,  and  appendix. 

ScuMTDT,  Henry  I.  ...  Education.  Part  I.  History  of  Education,  anci 
and  modeni :  Part  11.  A  Plan  of  (Julture  and  Instruction,  based  on  Christ 
principles  and  desig"ned  to  aid  in  the  ri^dit  education  of  youth,  physica 
intcUeotutdly  and  morally.     *  *  *    New  York  :  Har]>er  k  Brothers.     . 

12',  pp.  :U0.    (H.  1'.  L.Xo.  loG.)    (4941) 389.! 

["The  wriU-r  makes  no  pretensions  to  oil.t;inality.    .  .  .    The  history  has  been  tal 

substantially  from  tli»'  work  of  Sehwar/.    .  .  .    —Preface. 

ScHMiTTENNEKS,  Fre<l''nck.  Sec  Weigand,  F.  L.  K.  Deut^ches  Wceiterbu 
(50%) 1 78.! 

ScHOTT,  Chiudes.  [Reductions,  etc.]  See  Parker,  C,  Ilildreth,  S.  P.,  Hayes 
L,  ^IcCUntock,  Sir  L.,  Kan^,  E.  K.,  Wood,  J. 

ScnouLEK.  WilHam.  ...  A  History  of  Massachusetts  in  the  Civil  W 
Boston:  E.  I*.  Dutton  «fc  Co.  .  .  •  1868.  8",  pp.  xiv— |-670+porti 
of  Gov.  Andrews.     (4839) 381 

ScHROEK,  Karl  Julius.     Die   Deutsche  Dichtung  des  19  Jahrhunderts  in  ihi 
bedeutenderen  Erscheinungen.     Populare  Vorlesungen.     Leipzig:  .    .    . 
C.  W.  Vogel.  1875.    8%  pp.  vi.+496.     (4()6f)) 1 78.: 

ScHUBARTH,  Emcst  Ludwig.     .       .     Handbuch  der  Technischen  Chemie,  zi 
Gebrauche  beim  LTnterricht  im  Kcengl.     Gewerbinstitut  und  den  Provinzi 
Gewerbschulen  des  Preuss,  Staats.     Dritte,  sehr  vennehrte  Ausgabe.    . 
Berhn  :     .    .    .     Rucker  und  Puchle  .     1839^0.     3v.  8\     (5370).  465 

Vol.  I.  Introdiielion  61  pp  ;  Non -metallic  substances,  p.  64  ;  metals,  p.  253  ;  pp.  x^ 
n'JT&O  plates.  Vol.  II.  Metals,  pp.  504&7  plates.  Vol.  III.  Organic  Cheinisl 
pp.  iv.&7y4&6  plates. 

ScHUCKERS,  J.  W.    Abrief  account  of  the  finances  and  paper  money  of  the  R 
olutionary  War.     Philadelpliia  :  John  Campbell  k  Son.     .    .    .     1874. 
pp.  128.  '  (.xm.) 39f 

ScnucKEKs,  J.  W.  The  Currency  Conflict.  Address  before  the  Liberal  Clul 
New  York  city.  .  .  .  1876.  14  pp.  8'.  [Hound  with  "  Brief  Accoi 
of  the  Fiuiuues  and  I'aper  Money  of  the  Revolutionary  War."]     (53 

39f 

ScnucKERS,  J.  W.  The  Finances,  Panics  and  Specie-payments.  *  *  *  Phi 
delphia  :  John  Campbell  t^'  Son.  .  .  .  1874.  90  pp.  8".  [Bomid  w 
*'  Brief  Account  of  the  Fiiumees  and  Paper  Money  of  the  Revolution! 
War."]     (0334) 395 

ScnwAUTZ,  Jacob.    .    .    .     [New  York  Ai^prentices' Library  catalogue,  6  pp.  8 

See  United  St.\teb,  Bureau  of  Education.     Pubhc  hbraries  in  the,  Vol. 
p.  G57.  (5074) L. 
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ScHwsGLER,  Albert.  A  history  of  philosophy  in  epitome ;  translated  from 
the  origiQal  German,  by  Julius  H.  Seelye.    Fifth  Edition.    New  York  :    D. 

Appleton&Co.     .   .   .     1869.    12%  pp.  365.    (818) 65.1 

Introductory  note  by  Henry  B.  Smith. 

ScHWENCK,  Eonrad.  Etymologrisches  Wcerterbuch  der  latoinischen  Sprache  mit 
Verufleichung"  der  Griechischen  und  Deutschen.  Frankfurt  am  Main:  .  .  . 
Heinrich  Ludwig  Bronner.     1827.    8° ,  pp.  948+8.     (5198) 1 78.24 

Scott,  Robert.  .  .  .  [Joint  Compiler.]  See  Liddell,  H.  G.,  and  Scott,  R.  A 
Greek-English  Lexicon.    (5058.) 266.16 

SoKOPE.  George  Poulett.  .  .  .  [On  political  economy.]  See  Porter,  A.  Politi- 
cal economy.    (4962) 38X.10 

SoTJDDER,  Horace  Ehsha.  [Public  libraries  a  hundred  years  ago. J  37  pp.,  S°. 
See  United  States,  Bureau  of  Education.  Public  libraries  in  the.  Vol. 
I.,  p.  1.     (5074) L.  R. 

ScTJDDER,  Samuel  H.  Catalogue  of  the  Orthoptera  of  North  America,  described 
previous  to  1867.  .  .  .  110  pp.  8"".  iS<?e  Smithsonian  Institution,  Miscel- 
laneous CoUections.  .  Vol.  VIII.  (1865)  Art  2.    (5507) 443.1 

Skcchi,  a.  ...  Researches  on  Electrical  Rheometry.  4%  pp.  60+3  plates. 
See  Smithsoman  Institution,  Contributions  to  Knowledge.  Vol.  III.  (1852) 
Art.2.    (548:3) 441.1 

Sxi>An»E,  Michael  Jean.  [Le  Philosophe  sans  le  savoir,  pp.  63 — La  Gageure 
impr^vue,  p.  65.  (Memoir.)]  See  Chefs-d'Oeuvres  des  Auteurs  Coraiques. 
8v.  12%  Vol.  VII.    (5090) 1 1 8. 1 3 

Ski>gewick,  Catherine  Maria.  Memoir  of  Lucretia  Maria  Da\id8on.  12°,  pp. 
75.    See  Sparks,  J.   Lib.  of  Am.  Biog.  Vol.  VII.  at  p.  223.   (4814)    385.1 

Skdowick,  Adam.  A  dipcourse  on  classical,  metaphysical,  moral  and  natural 
studies.  120  pp.,  12*'.  See  Brougham,  H.  [and  others.]  Discourses  on 
.  .  .     science  and  literature.     [H.  F.  L.  No.  179)  p.  141.  (4959). .  .38X.7 

John  Robert.     [Introduction,  historical  examination  and  notes.]    See 
livius— Books  I-X.     (5015) 227.12 

E,  Julius  H.    [Translator.]    See  Scliwegler,  A.    History  of  Philosophy. 
12".    (818) 55.1 

SsQun?,  Edward.  Report  on  Education.  37  pp.,  8 \  Sec  United  States, 
Dept.  of  State.  Reports,  International  Exhibition,  Vienna,  1873.  Vol.  II. 
K.    (5449) 157.13 

?iit  I.  lufant  Education.     Part  II.    Education  of  the  Deaf  and  Mute.     Part  III. 
SdocatloQ  of  Idiots  and  feeble-minded  children.    Part  IV.    General  Education. 

SmcTiONS  from  the  Spectator.    Embracing  the  most  interesting  papers,  by 

Addison,  Steele,  and  others.     New  York:  Harper  &  Bros.     1840,    2v.  12°, 

pp.  326;  316.  (H.  F.  L.  Nos.  181  and  182.)  (4961) 38X.9 

'^oLL  Contains  short  life  of  Addison.    Vol.  II.  Life  of  Steele. 

^''^^oei^  Q.  [V]  A  compendious  history  of  Italy.  Tianslated  from  the  original 
Italian  by  Nathaniel  Greene.  New  York:  Harper  &  Brothers.  1836.  12% 
pp.319.    (H.  F.  L.  No.  79.)    (4894) 387.26 

^compilation  from  the  histories  of  Bossi  and  Botta. 

^^^*Pi  John  Campbell.  .  .  .  Culture  and  religion  m  some  of  their  relations, 
iKeprinted  from  the  Edinburgh  edition.]  *  *  *  New  York:  Hurd  & 
Houghton.    1872.    16%  pp.  197.     (4582) 248.9 
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Sha  I RP,  John  Campbell.  .  .  .  Studies  in  poetry  and  philosophy.  .  .  .  New 
York  Hurd  &  Houghton.  1874.  16  ,  pp.  xvii+340.  [Reprinted  from 
the  second  Edinburgh  edition.]     (45^3) 248.8 

Shakespeare,  William.  The  works  of— in  reduced  facsimile  from  the  famous 
first  folio  edition  of  1G2^>.  With  an  introduction  by  J.  A.  Halliwell-Phil- 
lipps.  ...  London:  Chatto  tt  Windus.  1876.  8  ,  pp.  xvi+303+232+ 
78  to  84+[2.5  unp.]+76-f79— 399.    (5467) 396.6 

Shaw,  Edward.  .  .  .  Civil  architecture;  being  a  complete  theoretical  and 
practical  system  of  building,  containing  the  fundamental  principles  of  the 
ait.  To  wliich  is  added  a  treatise  on  Gothic  architecture,  etc.,  by  Thomas 
W.  Silloway  and  treorge  W.  Hai'ding,  architects.  The  whole  illustrated  by 
one  hundred  and  two  plates,  finely  engraved  on  copper.  Eleventh  edition. 
Philadelphia:  Henry  Caiey  Bajrd.  ...  1870.  4%  pp.  191+102  plates. 
(.50r)0) .    ..623.3 

Shaw,  Edward.  .  .  .  Practical  Masonr}' ;  or  a  theoretical  and  operative 
treatise  on  Building  ;  containing  a  scientific  account  of  stones,  clays,  bricks, 
moitar,  cements,  fire-places,  furnaces,  etc. ;  .  .  .  the  i'undamental  rules  in 
geometry,  on  masonry  and  stone-cutting,  with  their  application  to  practice. 
Illustrated  with  44  copperplate  engravings.  Boston  :  Benjamin  B.  Mussey. 
1846.    4\  pp.  viii.+192+44  plates.    (4792) 623.2 

Sherman,  James.  [Editor.]  5^e  Life  of  William  AUen.  2v.  8\  (4602)  of. 
Allibone,  Diet 147.3 

Sherman,  Chnwral  William  Tecumseh.  Memoirs  of,  by  liimself.  New  York  : 
I).  Appleton  k  Co.     .    .    .     1875.    2v.  8%  pp.  405,  409.  (4996). . .  .227.6 

Sheirman,  S.  S.  Increase  Allen  Lapham,  LL.D.  A  biographical  sketch  read 
before  the  Old  Settlers'  Club,  Milwaukee,  Wisconsin,  December  1,  1875. 
nie   Milwaukee  News    Company.      1876.      8%  pp.  88+portrait.       (4539) 

167.13 

Shew,  Joel.  [Reviser.]  See  Shew,  Mrs.  M.  L.  Water-cure  for  ladies.  16*, 
pp.  x.+15ft.     (4751 ) 374.r 

Shew,  3/r.v.  M.  L.     Water-Cure  for  Ladies  :   .    .    .  with  a  full  account  of  thi^ 
process  of  the  water-eure.     .    .    .     Revised  by  Joel  Shew,  M.  D.     .    .    • 
New  York  :  John  Wilev,    •  .  .    1847.  16%  pp.'x+156+frontispiece.    (4751  > 

374.7^ 

SnoRTREDE,  Robert.     .    .   .     I iOgarithms  of  sines  and  tangent*  for  every  second  ^ 
with  additional  preface,  and  examples,  by  Major  General  Hannyngton.   .    .    ^ 
Revised  edition.  London  :  Charles  and  Edwin  Layton.   .    .    .  1873.  8**,pp^ 
X.+602.     (5199) 461. L 

SnoRTREDK,  Robert Logarithmic  Tables:  containing  logarithms  t(^ 

immbers  from  1  to  120,000,  numbers  to  logarithms  from  *0  to  TOOOOO,  to  sev — " 

<Mi  places  of  decimals  :  together  with  sevenil  other  tables  of  frequent  xiae - 

Edinburgh;  Adam  and  Chtirles   Black,   .    .    .     1849.      8%  pp.   xxv.4-208.— - 
(46;j:*..) 461.J 

Sedgwk  K,  Henry.  .  .  .  The  Methods  of  Ethics.  *  ♦  *  London  :  Macmil- 
Ian  A:  Co.     I;s74.    8  ,  pp.  xxiii.+473.     .   .   .     (4573) 348. 

SiKBOLD,  Philip  Franz  ran.    See  Mannei-s  and  Customs  of  the  Japanese.   (4925] 

389.^ 
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I,  Dt\  E.    [Translator.]  SeeWimmer,  L.  F.  A.,  Altnordische  Grammatik. 
(-W70) 117.18 

SlW^oi,  Qeorge  W.  .  .  .  Report  on  the  art  of  printinf?  and  on  manufactures 
of  paper.  30  pp.  S°,  See  United  St atrs,  Dept.  of  State.  Reports,  Inter- 
national Exhibition  Vienna,  1878.    Vol.  II.  0.    (5440) 1 57. 1 3 

SiLLxxAN,  Bei\jamin,  and  others.    The  American  Journal  of  Science  and  Arts. 

New  Haven  :    .   .   .    for  the  editors  ;    .   .   .    1818 — 1876.    8 "*,  [plates  and 

illustrations.  J 

First  Series.  1818-1847,  50v.  (49  &  index).  (4891).  Second  Series,  184&-1870,  5ov.  (vols. 
ldH6  lacking).  (4892.)  Third  Series,  1871-187U,  12v.  (5396).  Indices  at  end  of  ea.  lOtli 
vol.  of  2d  and  3d  series.  Joint  Editors  are:  ist  series,  B.  Silliman,  jr.;  2d  series. 
B.  Silliman,  Dana,  Gray,  Gibbs,  Newton,  Jolinson,  Brusli.  Verrill ;  3d  series,  same, 
with  £.  S.  Dana  and  Piclcering. 

SiULiMAy.  Benjamin,  Jr.  [Joint  editor  Ist  series;  editor-in-chief  2d  series.]  See 
Silliman  B.    Am.  Journal  of  Sciences  and  Art^.    (4891-2). 

Srr^UMAN,  Bem'amin,  Jr.  .  .  .  First  Principles  of  Chemistr}-,  .  .  .  with 
42:3  illustrations.  Fortieth  edition,  rewritten  and  enlarged.  Philadelphia: 
H.  C.  Peck  &  Theo.  Bhss.    1856.    8",  pp.  555.    (5419) 466.18 

Sri^xowAY,  Thomas.  [Treatise  on  Gothic  Architecture.  4%  pp.  6+4  plates.  J  See 
Shaw,  Edward,  Civil  Architecture,  at  p.  136.  (5050) 523.3 

Sii«ii8,  William  Gilmore.  Views  and  reviews  in  American  literature,  histoiy 
and  fiction.  First  series.  New  York:  Wiley  and  Putnam.  1845.  16', 
pp.184.    (4743) 374.27 

ScB^CND,  Louis.  Journal  of  a  tour  and  residence  in  Great  Britain,  during  the 
years  1810  and  1811.  .  .  .  Second  edition,  corrected  and  enlarged;  to 
to  which  is  added  an  appendix  on  France,  written  in  December,  1815,  and 
October,  1816.  Edinburgh:  Archibald  Constable  ,1' Co.  .  .  .  1817.  2v. 
^\  pp.  xiv+508+4  eng.  and  2  inserts;  5:30.    (5250) 394.4 

SiMOKs,  M.  P.    Plain  instructions  for  colormg  photographs  in  water  colors  and 

nidia  ink:  with  a  palette 'of  fresh  tints,  and  notes  of  explanation.    Pliila- 

<fejphia:     ...     P.  K.  4fe  P.  G.  CoUms.    1857.    12%  pp.  42+frontispiece. 

(^2eo) 374.22 

^^^^19^  James  H.  ...  Journal  of  a  militiiry  rei'onnoissance,  from  Santa 
^'^»  ^ew  Mexico,  to  the  Navajo  country,  made  ...  in  1849.  Philadel- 
P^ti^.    Lippincott,  Grambo  &  Co.     .  .  ".     1852.    8%  pp.  140+75  plates,  26 

^'o*ed.     (4789) 371.12* 

:,  Karl.    Handbuch  der  Deutschen  Mythologie  mit  Einschluss  der  nor- 

len.    ♦  *  *    Dritte  sehr  vennehrte  Auflago.    Bonn:  bei  Adolf  Marcus. 

8%  pp.  xi+625.    (4662) 178.15 

^*^*^^i,  Jean  Charles  L<5onard  Simonde  de.  Historical  \new  of  the  literature 
^-i»e  South  of  Europe.  .  .  .  Translated  from  the  original,  with  notes 
^^  «i  life  of  the  author,  by  Tliomas  Roscoe.  From  the  last  London  edition, 
^^'^^ding  all  the  notes  from  the  last  Paris  edition.  .  .  .  New  York: 
^*^^"K>er&  Brothers.  .  .  .  1848.  12%  pp.  549.  [Portraits  of  Sismondi  and 
^^•*^t5€.l    (4974) 382.3 

^^''^^f^^^HT,  J.    [Joint  Author.]    See  Preece,  W.  H.    Telegraphy.      (5003) 

148.26 
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Skeat,  Walter  William.  Shakespeare's  Plutmch,  beinff  a  selection  from  the  lives 
in  North's  Plutarch  wliich  illuytrate  Shakespeare's  plays.  Edited  with  a 
preface,  notes,  index  of  names,  and  glossarial  index.  London:  Macmillan 
^r  Co.     isTo.     .  .  .     sm8^ ,  pp.  xxi+:i'VJ.    (4987) 148.1 

Skeat,  Ayalter  William.  A  M(eso-Gothic  glossaiy,  \Wth  an  introduction. 
An  outline  of  M(cso-Gothic  jrranimar,  and  a  hst  of  Anglo-Saxon  and  old 
and  modem  Eiijudish  words,  etymolo^noally  connected  with  Mreso-Gothic. 
*  *  *  London:  Anher  k  Co.  .  .  .  Berlin  .  .  .  186R.  S(;il6%  pp.  xxii+330. 
(4657) 178.6 

Sketches  from  Venetian  History.  .  .  .  New  York:  Harper  &  Brothers, 
1840.  *2v.  12 \  pp.  .')17-|-froiitispieLeiUid  ma]>:  o21+l  v>late,  (Venice,  A.  I). 
1765.)     (4^71 ) 387.3 

Skinnek,  Thoma>  H.  [Scrniun.]  See  Murray-st.  Church.  New  York.  Discourses. 
.  .  .     (45461 .' 157.6 

Smith,  Eli.  Ivi^^t  of  Arahic  names  of  places  in  Palestine  and  the  adjacent 
regions  .  .  .  8  ,  pp.  sii,  in  ;>  parts.  See  Rolicrtson,  E.  and  Smith,  E. 
Biblical  researclies.  .  .  .  .'iv.  8' ,  at  p.  112  of  first  appendix.  Vol.  III. 
(4800) 371.2 

Essay  on  the  pronunciation  of  the   Aral)ic.        .  .  .      23  pp.  8". 

See  Rohinson,  E.  and  Smith,  E.     Biblical  researches,     ...     at  p.  89  of 
first  appendix.  Vol.  TU.     (4800) 371.4 

[Joint  Author.]     See  RoVjinson,  Edward.     Biblical  researches.    3v 


8  .    (4^00) 371.4 

Smitie,  Fred.  H.      ...      Thf'  pocket  geologist  and  book  of  minerals.     .  .  . 
Bidtimore:     K^^lly,  IVt  cV  Co.     ...     1x77.     pp.128.     (5389)  ..  .466.1 1 

Smttii,  Henry  Boynton  and  Schati",  Philip.  .  .  .  Editors  of  the  Philosophical 
and  Theologiial  Libraiy.  Sec  Ueberweg,  Friech'ich.  Histoiy  of  Philosophy, 
[Preface.]     (4572i. . . .'. '. 348.2 

Smitit,  Horace  and  Smith,  .TamPs.  Rojocted  addresses;  or  the  New  Tlieatnim 
Poetimim.  *  *  *  New  York,  Henry  Holt  S:  Co.  ["Leisure  Hour  Series."] 
1876.     16    pp.  xxx+191.     (5464) 38X.20 

Smith,  Horatio.  .  .  .  Festivals,  games  and  amusements,  ancient  and  modem. 
***  With  additions,  by  Samuel  Wood  worth.  .  .  .  New  York:  Har- 
per \'  Brothers.     ls47.     12^  pp.  355.     (H.  F.  L.  No.  25)    (4858) . . 386. 1 9 

Smith,  James.    See  Smith,  H.  k  J.     Rejected  addresses.     (5464) 38X.20 

Smith,  .lohn  Lawrence.  [Scientific  Commissioner.]  Report  on  Chemicals  in 
in  group.  III.  Chemical  Industij.  9  pp.  8\  See  United  States, 
I>ept.  of  State.  Report  International  Exhibition,  Vienna,  1873.  Vol.  II. A, 
(5440) 167.13 

Smith,  Robert  Angois.  .  .  .  Air  and  rain.  The  beginning  of  a  chemical 
chmatolo^'y.  London:  Longmans,  Green  &  Co.  1872.  ...  8°,  pp.  xiii 
+600H-8  plates.    (5425) 462.19 

Smith,  Nathan  D.  Meteorological  obseiTations  made  neai*  W^ashington,  Ark. 
extencUng  over  a  period  of  twenty-five  years,  firom  1840  to  1859  inclusive. 
06  pp.  4  .  See  Smithsonian  Institution,  Contiibutions  to  Knowledge.  Vol, 
XII.  (1860)  Ai-t.  5.    (5492) 441 . 1 

Smith,  T.  Roger.  .  .  .  [Prefiice.]  See  D'Anvers,  N.  Elementary  history  of 
art.    pp.  xiv.    (5092) 308  25 
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/"illiam  H.  The  tailed  amphibians,  includiug  the  Cfecilians.  A  thesis, 
nted  to  the  Faculty  of  Michifcan  University.  [Herald  Publishing 
e     .  .  .     Detroit,   Mich.]     1877.      12\    pp.   158+6  tables.      (5071) 

383.13 
JIAN  Institution.     Annual  I^epoi-t  of  the  Board  of  Regents     .    .    . 

;in?ton    .  .  .    185:^  to  1h76.    24v.  8  444.1 

; :  As  a  general  rule,  each  volume  contains  Ueports  of  the  Secretarj',  Report  of 
the  Executive  Conunittee,  Journal  of  Proceedings  of  the  Board  of  Regents, 
Extracts  from  correspondence,  and  a  general  Appendix  nuule  up  of  lectures 
and  scientific  memoranda.    Among  the  more  important  original  articles  are  ' 
the  following  : 

9th  Report,  ISM— The  '-Camel,"  by  G.  P.  Marsh,  p. !»«  ;  Nature  and  Cure 
of  the  Bite  of  Serpents.  A:c.,  by  Dr.  Brainard.  p.  IZi ;  The  Zone  of  small  Plan- 
ets between  Mars  and  Jupiter,  by  E.  Loomis,  p.  137  ;  The  American  Fire- 
alarm  Telegraph,  by  W.  V.  Chanuing,  p.  147  ;  The  Cnion,  by  Henry  Reed,  ' 
p.  \w  :  Meteorology,  by  R.  Russell,  p.  181  ;  The  Climate  of  San  Francisco, 
by  Dr.  H.  (Jibbons,  p.  2.31  ;  Diary  of  an  Excursion  to  the  liuins  of  Abo 
Quarra',  and  Gran  (^ivira,  in  New  Mexico,  p.  29«» ;  Catalogues  of  rocks, 
min»'rals  and  ores,  p.  338, 

loth  Report,  185,>— On  Marine  Alga*.  W.  H.  Harvey,  p. 87  ;  Insect  Instincts 
and  Transformations,  J.  (}.  Morris,  p.  137  :  Oxygen  and  its  combinations, 
a.  J.  Chace,  p.  143  ;  On  Meteoric  Stones,  J.  L.  Smith,  p.  i:>l  ;  On  Planetary 
Disturbances,  E.  S.  Snell.  p.  175  ;  On  the  Climate  of  California.  T.  M.  Logan, 
p.  liU  ;  Sketch  of  the  Navajo  Indians,  J.  Lethennan,  p.  2^3  ;  Topography  of 
Black  Mountain,  Y.  L.  Clingman,  p.  2i>j ;  Uejtort  of  recent  progress  in 
I'hysics,  J.  Muller,  p.  3U. 

11th  Report,  1856— A  c(dlection  of  the  maps  aiul  charts  of  America,  J.  G, 
Kohl,  p.  03  ;  Progress  of  Architecture  in  relation  to  ventilation,  warming, 
lighting,  ftre-prooting,  acoustics  and  the  general  preservation  of  health, 
I).  B.  Reid,  p.  147  :  On  Physics,  J.  Henry.  \).  321  ;  On  the  fishes  of  New  York, 
Theo.  Gill,  p.  253;  Ancient  Indian  renuiins  near  Prescott,  C.  \V.,  W.  E. 
Guest,  p.  271  ;  Phonography,  T.  Sharpless  and  R.  Patterson,  p.  277  ;  On  the 
mode  of  testing  building  materials,  »tc.,  J.  Henry,  p.  303  :  On  the  relative 
intensity  of  the  heat  and  light  of  the  sun  upon  dilYerent  latitudes  of  the 
earth,  L.  W.  Much,  p.  321  ;  Report  of  recent  progress  in  physics,  J.  Mueller  , 
p.  357. 

12th  Report,  ia57— On  coal,  J.  Le  Conte,  p.  lli> :  On  the  vastness  of  the 
visible  creation,  S.  Alexander,  p.  109  :  Meteorology  of  Colon  la  Tovar,  Vene- 
zuela, A.  Fendler,  j),  I7i» :  Of  Sacramento,  Cal..  T.  M.  liOgan.  p.  283  ;  Obser- 
vations on  Natural  phenomena,  S.  Masterman,  p.  323  ;  Recent  progress  in 
physics,  J.  Mueller,  ]>.  3i>4. 

13th  Report,  1858— On  Astronomy,  A.  Caswell,  p.  8.5  :  Memoir  of  Priestly, 
M.  Cuvier,  p.  138  ;  An  account  of  the  giasshoppers  and  locusts  of  America, 
A.  L.  Taylor,  p.  200 ;  On  means  of  destroying  the  grasshopper,  V.  Mots- 
chulsky,p.2l4;  On  the  causes  which  limit  vegetable  species  towards  the  north 
In  Europe  and  similar  regions,  A.  de  Candolle,  p.  237  ;  On  the  distribution  of 
forests  and  trees  of  North  America,  with  notes  on  its  physical  geography, 
J.  G.  Cooper, p.  24(5 ;  Atmosi>heric  electricity,  M.  F.  Duprez,  p.  290  ;  Recent 
progress  in  physics,  J.  Mueller,  p.  372. 

14th  Report,  185l>— Shells  of  the  Gulf  of  California,  P.  P.  Carpenter,  p. 
U»5  ;  Latest  researches  of  M.  Manlier,  relating  to  the  general  movement  of 
the  stars  around  a  central  point,  p.  2'20 ;  Present  state  of  Ethnology  in 
relation  to  the  human  skull,  A.  Retzius,  p.  2.51 ;  Memoir  of  Pyrannis  de 
Candolle,  M.  J.  P.  Flourens,  p.  271  ;  On  the  means  which  will  be  available 
for  con-ecting  the  measiueof  the  sun's  distance  in  the  next  25  years,  by  the 
Astronomer  Royal,  p.  284  ;  On  observation  of  earthquake  phenomena,  R, 
Mallet,  p,  408. 

15th  Report,  1860— On  roads  and  bridges,  F.  Rogers,  p.  123  ;  On  Mollusca, 
P.P.  Carpenter,  p.  151  ;  General  views  on  Archaeology,  A.  Marlot,  p.  284  ; 
The  microscope,  p.  344  ;  Memoir  of  Rene- Just  Hany,  Baron  Cuvier,  p.  376  ; 
Notes  on  the  wingless  grasshopper  of  Shasta  and  Fall  River  Valleys,  Cal., 
E.  P.  Vellum,  p.  422. 
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loili  Report,  18Gl~0n  the  construction  of  bridges,  F.  Rogers,  p.  125  ;  On 
tlie  relations  of  time  and  space.  S.  Alexander,  p.  140  ;  On  Arctic  explora- 
tions. I.  I.  Hayes,  p.  I4t> ;  Memoir  of  Geoffry  St.  Ililaire,  M.  J.  P.  Floureiis. 
p.  11)1  .  The  sun,  its  chemical  analysis,  A.  Langel,  p.  175 ;  Progress  of 
astronouiii-al  photojrraphy,  Dr.  Lee,  p.  liu  ;  Small  planets  between  Mars 
an<i  Jupiter,  by  Prof.  Lespiault.p.  un* :  Scintillation  of  the  stars,  C.  Dufour. 
p.  2-J(> :  Synthetical  stu<lie.s  and  experiments  on  metamorphism  and  on  the 
formation  of  crystaHin("  rocks,  M.  Daubre.  p.  228;  On  Nitrification,  B.  F. 
Craig,  p.  .'Jor> ;  Notes  on  the  history  of  petroleum,  by  J.  S.  Hiuit,  p.  ."i;> ; 
Explosibility  of  coal  oils.  /.  Allen,  p.  'Xyo  :  La«'ustrian  cities  ot  Switzerland, 
p.  iUr, :  Fauna  of  Midclle  Europe  durinj*  the  Stcuie  Age,  p.  .%!. 

iTfh  Ki'port.  18U2— On  the  undulatory  theory  of  light.  F.  A.  Barnard,  p 
107  :  On  pliysical  ethnology  Dr.  D.  ^^'ilson,  p.  240  :  Introductoryto  the  study 
of  luKh  antiquity.  A.  Marlot,  p.  .sw  :  North  American  Archa-ology,  .J.  Lub- 
l)ock.  p.  :us  ;  Hislorii-al  sketch  of  tlie  Academy  of  Sciences  of  Paris,  M.  J. 
P.  Floureus.  p.  :u7  :  Memoir  of  Leopold  vr>n  Bu»h,  M..T.  P.  Flourens.  p.  35s  ; 
Mriiioir  of  Jacques  Shenard.  by  M.  Flourens.  p.  ;i7.J ;  Memoirof  OeoiTry  St. 
HiUiire.  M.  de  <.>ualrefages.  p.  :i}<4  ;  The  Galalxetic  F(Mcc.  S.  L.  Phipson.  p. 
4i;5 ;  On  Atoms,  sir  John  llcnschel.  p.  41.5 :  Accoiuit  of  limuan  remains 
liiun  Pata;:<>ui:i.  Dr.  A.  Kcid,  p.  42(i. 

isth  Kc[MMt,  lH«v{— On  the  prin<'iples  of  liiii;uistlc  si-ience.  Prof.  W.  13. 
Whitney,  p.  n.") ;  Mciii<»ir  of  C.  F.  Beautcmps  Kcaupre,  Flie  de  Beaumont, 
p.  117  :  Orijiin  and  history  oi  the  Koyal  Society  of  Lon<lon.  C.  A.  Alexan- 
der, p.  l;{7  :  Modern  theory  of  chemical  types,  Dr.  C.  M.  Wetherill.  p.  15.* ; 
Experimental  and  theoretical  rest-arches  on  the  llgures  of  equilibrium  of 
a  liquid  mass  withdrawn  from  the  action  of  gravity,  &e.,  Prof,  tl.  Plateau, 
(:v.»  wood  cuts),  p.  207  ;  History  of  <lisco\ery.  relative  to  Magnetism,  p.  2?<*> ; 
Recent  resear<'he>  rel.iiive  to  the  Nebula',  Prof,  (lautier.  p.  2i»!» ;  Figure  or 
the  earth,  Sr.  Miquel  Merino,  p.  3(n; ;  Aeronautic  voyages  performed  with 
a  view  to  the  advancement  of  science.  Francis  Arago.  p.  ;wi  :  Account  of 
the  Aboriginal  itihabiiants  of  the  ralifornia  Peninsula.  Ba*gert.  p.  :W)2  : 
Ethnology,  p.  ;{7o  ;  Purple  and  a/ure  ilyeiii;^.  ancient  and  modern,  p.  38.'). 

H'lh  Report.  is<;4— Memoir  of  Delamlue.  J.  Fourier,  p.  \'2r> ;  On  the  velocity 
(•flight.  M.  Di'laimey.  i).  l.T) :  0/one  and  Autozone.  C.  M.  Wetherill.  p. 
l«u; ;  Nem'talioii  and  the  atmosphere.  ,1.  .lamin.  p.  \'><  :  Preservation  of 
wood.  p.  VMi .  Caoutchouc  and  (iulta  Percha.  p.  'JO'.:  The  solar  eclipse  of 
.luly.  isixj.  Dr.  .F.Lanioret.  p.  240  ;  On  the  Crania  lleUetica,  Frederic  Troyon 
p.  2>'2  ;  Ibscaiche-s  on  the  li^rures  of  equilibrium  of  a  li<iuid  mass  withdrawn 
from  the  action  of  gravity,  J.  Plateau,  p.  2x"» ;  The  internnxture  of  races. 
(;.  (iibbs.  p.  28.'. ;  The  Aboriginal  inhabit.anls  of  the  ("alib)rnia  Peninsula. 
Ba'j;ert.  p.  isTs  :  First  step>»  in  ilie  stuily  of  high  antiquity  In  Europe.  A. 
Marlot.  [).  4w. 

20th  Peport.  ls<M~:Memoir  oi 'Ducjotay  de  lil.iinvllle.  M.  J.  P.  Flourens, 
p.  17,'.  :  The  Auiora  Boi'ea'is.  Prof.  E.  Eoomi>.  p.  208  .  The  senses,  p.  249  ; 
Elcctro-pliysiolo;;y.  Prof.  C.  Matteu«'(;i,  p.  2'.»l  :  Palalittes  or  Lacustrian 
constructions  of  the  Lake  of  Neuchatt'i,  E.  Desor.  p.  34<; ;  Researches  on 
thefl^iuresof  equilibrium  of  a  liquid  nuiss  withdrawn  from  the  actitui  of 
gravits.  »S:c..  J.  Plateau,  |).  I0!i :  Outline  of  a  systematic  review  of  the 
clasN  of  liirds.  Prof.  \V.  Lilljeborg.  p.  4.;4. 

21st  Ib'port.  lsi;<;--Memoir  of  Magendie,  M.  .1.  T.  Flourens,  p.  !>l  ;  On  the 
senses,  1).  127  :  On  the  results  of  si>eetrum  analysis  applied  to  Heavenly 
luMlies.  W.  lluggins.  p.  i!».") ;  (m  the  external  appearance  of  the  sun's  disc, 
p.  20:»  :  On  a<"ci<lental  or  subjective  colors,  the  Abbe  Moique.  at  p.  211  ;  The 
llgures  of  equilibrium  of  a  liquid  mass  withdrawn  from  the  action  of 
irravity,  J.  Plateau,  p.  jr.") ;  Notes  on  the  Tinnet  or  Chipecoyan  Indians  of 
British  and  Ru.ssian  America.  O.  Ciibbs.  p.  303  ;  Indian  pottery,  Charles 
Rau.  p.  ;J4(; ;  Sketch  of  ancient  earthworks.  J.  Dille,  p.  351) ;  l*ile-work 
antiquities  id  Olsuntz,  p.  303;  Antitiuities  of  the  banks  of  the  Mississippi 
river  and  Lake  Pepin,  C.  L.  Estes,  p.  360  ;  On  vitality,  H.  H.  Higglns,  p.  379  ; 
An  account  of  the  Cryolite  of  (Jreenland,  Lew  is  &  Sons,  p.  3J»8  ;  Horar>' 
variations  of  the  barometer,  M,  Valliant,  p.  413  ;  On  the  formation  of  ice 
at  the  bottom  of  water,  M.  Englehardt,  p.  425. 
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22d  Report,  1867— Memoir  of  Legendre,  by  Elie  de  Beaumont,  p.  137 ; 
Memoir  of  Peltier,  F.  A.  Peltier,p.  158  ;  Royal  Institution  of  Great  Britain, 
E.  Mailly.  p.  203  ;  Michael  Faraday,  Prof.  De  la  Rive,  p.  227  ;  The  Jussieu? 
and  the  natural  method,  M.  Flourens,  p.  24C  :  Natural  histoi-y  of  organized 
bodies.  M.  Marey.  p.  277  ;  On  the  electrical  currents  of  the  earth,  C.  Mat- 
teucci,  p.  305  :  Considerations  on  electricity,  p.  313  ;  Electricity,  p.  318  ;  Man 
as  the  cotemporary  of  the  mammoth  and  the  reindeer  in  middle  Europe, 
p.  335  :  Photo-chemistry.  J.  Jamin,  p.  3<nJ  :  Dorpat  and  Poulkova,  ('leveland 
Able,  p.  370  :  On  traces  of  the  early  mental  <'ondition  of  man,  E.  B.  Taylor, 
p.  3in  ;  Ethnology,  p.  30!) ;  Explorations  in  Central  America,  C.  H.  Berendt, 
p.  420  ;  Sketch  of  the  Flora  ot  Alaska,.!.  T.  Rothrock,  p.  4X5 ;  Meteorology, 
p.  4tU. 

2:{d  Report,  186«— Memoir  of  Cuvier.  M.  Flourens.  p.  121  :  History  of  the 
works  of  Cuvier,  M.  Flourens,  p.  141  ;  Memoir  of  Oersted.  Elie  de  Beau- 
mont, i».  166 ;  Notice  of  Schd'nbein,  p.  1X5 ;  Memoir  of  Encke,  O.  Hagen, 
p.  HKi ;  Memoir  of  Eaton  llodgkinson.  R.  Rawson,  p.  203  ;  Recent  progress 
in  relation  to  the  theory  of  heat.  A.  Cazin.  p.  231  :  Principles  of  the 
mechanical  theory  of  heat,  J.  Mueller,  p.  245  ;  Continuous  vibratory  move- 
ment of  all  matter,  poiulerable  and  imponderable,  L.  Magrini,  p.  281 ; 
Radiation,  John  Tyn«lall.  p.  292  ;  Syntlietic  experiments  relative  to  meteor- 
ites. M.  I)aul)ree,  p.  312  ;  Drilling  in  stone  without  metal,  C.  Ran,  p.  392  ; 
A  deposit  of  agricultural  Hint  implements  in  southern  Illinois,  C.  Rau, 
p.  401. 

24th  Report,  18C7— Kepler,  M.  Bert  rand,  p.  93  ;  Eulogy  on  Thomas  Young, 
M.  Arago,  p.  Ill  ;  Memoir  of  Auguste  Bravais.  Elie  de  Beaumont,  p.  146; 
Memoir  of  C.  P.  Von  Martins,  C.  Ran.  p.  160  ;  Stefano  Marianini,  C.  Mat- 
teucci.p.  170  ;  Chemistry  of  the  eartli,  S.  T.  Hunt,  p.  182  ;  Electrical  cur- 
rents of  the  earth.  C.  Matteneci,  p.  208  ;  Phenomena  of  tiight  in  the  animal 
kingdom,  M.  Marey,  p.  226  ;  The  Nortlieru  Seas.  M.  Babiuft,  p.  286  ;  Social 
and  religious  condition  of  the  lower  ra<'es  of  man,  .1.  Lubbock  ;  Principles 
and  methods  (»f  Palaontology,  T.  H.  Huxley,  p.  3«V3 ;  Forests  and  their 
climatic  influence,  M.  Becquerel,  p.  :vM  ;  Meteorites,  by  Fr.  Breundecke, 
p.  417. 

2'>th  Report.  1870— Eulogy  on  Alexander  Dallas  liache,  .1.  Henry,  p.  01  : 
Lecture  on  Switzerland,  A.  D.  Hache,  p.  117;  Autobiography  of  Francis 
Arago.  p.  145;  Eulogy  on  Herschel,  M.  Arago  p.  107  ;  Henry  G.  Magnus, 
p. '223;  Sketch  of  life  of  Chester  Dewey.  M.  B.  .Vnderson,  p.  231  ;  On  the 
nature  and  origin  of  force.  W.  B.  Taylor,  p.  241  ;  Induction  and  deduction. 
Baron  Von  IJebig.  p.  258  :  Hydrogen  as  a  gas  and  as  a  metal,  .T.  E.  Rey- 
nolds, p.  205  ;  Identification  of  the  artisan  and  artist.  Cardinal  ^Viseman, 
p,  3<.u  ;  The  diamond,  and  other  jirecious  stones.  M.  Babinet,  p.  .'533  ;  Eth- 
nology, p.  3tvi ;  Terrestrial  physics,  p.  421  :  Meteorology,  p.  432.  . 

2(5th  Report.  1871— Memoir  of  Herscliel,  N.  S.  Dodge,  p.  loo ;  Kulogy  on 
Fourier,  M.  Arago,  j).  137;  Prof.  S.  <;rahanrs  scientific  work,  W.  Odling, 
p.  177  ;  Relation  of  ilie  j)hysical  sciences  to  science  in  general.  Dr.  Helm- 
holt/..  i».  217  ;  Alternate  g«"neration  and  parthenogensis,  in  the  animal 
kinu'doiii,  a.  A.  Komlmber,  p.  234  ;  Recent  researches  on  tlie  secular  vari- 
ations of  the  planetary  orbits,  by  ,L  N.  Stockwell,  p.  261  ;  Kxi)edition 
toward  thtr  north  pole,  p.  .'kJi  ;  Ethnology,  ]).  380  ;  Meteorology,  p.  451. 

27th  Rei>ort,  1S72— Eulogy  on  Ampere,  M.  Arago.  ]>.  ill  ;  Scieiititic  labors 
of  Edward  I^artet.  Dr.  P.  Fischer,  j).  172:  Organic  bases,  Prof .  A.  Bauer, 
p.  UW ;  Nitrog»^n  bo«lics  of  modern  chemistry.  Prof.  Kletzinsky,  p.  203 ; 
Explanation  of  the  princiides  of  crystallography  and  crystallo-physics, 
A.  Brezina,  p.  233  ;  Etlmology— The  troglodytes  of  the  Valley  of  the  Vezere, 
by  Paul  Broca.  p.  310  ;  Ancient  Aboriginal  trade  In  North  America,  C.  Ran, 
p.  348.  &c. 

28th  Report,  1873— Charles  Babbage,  N.  S.  Dodge,  p.  162 ;  Louis  Agassiz, 
R.  P.  Stebbuis,  p.  l!»8  :  .1.  Torrey,  Asa  <iray.  i».  211;  George  (Jibbs,  J.  A^ 
Stevens,  .Jr..  p.  210  ;  Origin  and  proi»agation  of  disease,  J.  C.  Dalton,  p.  2»  ; 
I^ater  views  of  the  connection  of  electricity  and  nuignetism,  Profs.  Helm- 
holtz  and  Maxwell,  p.  246  :  Recent  estimate  of  the  population  of  the  world, 
Ed.  Mailly,  j>.  2«2  ;  Ethnology,  p.  354. 
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2i»th  Heport,  1874— La  Place.  M.  Arago.  p.  129  ;  (^uotelet.  Ed.  Mailly,  p.  ir.0  ; 
De  la  Rive,  M.  Dumas,  p.  184  :  Tides  and  tiilal  a<tion  in  harbors,  J.  E.  Hil- 
iranl.  p.  2(j7  ;  Observations  upon  tin*  electricity  of  the  atmosphere  and  the 
Aurora  Bon-alis.  Prof.  S.  T.cnisiroin,  p.  ir27  ;  On  a  <loniinant  language  for 
science,  A.  de  CandoUe.  p.  •2:vj  ;  On  undt-rgronnd  temperature.  (.'.  A.  Schott 
and  Pnd.  Everett,  p.  24!» :  Warming  and  ventilation.  Arthur  Morin,  p.  Ii72  ; 
Kthnology,  p.  3.'^. 

30th  Picport,  lx7r>— Alexander  Vo'ta.  M.  Ara;j:o.  p.  115;  The  probable 
futun'of  the  human  ra<-e,  A.  Camlolle.  p.  14:; :  The  past  and  future  of 
ge«»logy,  .1.  Prestwick.  p.  175;  Tlw  refraction  of  sound,  \V.  B.  Taylor.  i>. 
205  :  Ethnology,  j).  221 . 

,31st  Keport,  is7«J— (iay-Lussac.  M.  Arago,  p,  l;«  ;  Bi«»graphical  sketch  of 
Dom  Pedro  II..  A.  Eialho.  p.  173 ;  Kinetic  theories  t»f  gravitation,  W.  B. 
Taylor,  i».  205  ;  The  revolutions  of  the  erust  of  the  earth,  Prof.  G.  Pilar, 
L'8.3  ;  The  Asteroids  between  Mars  and  .lupiter,  I).  Kirkwood,  p.  358  ;  Eth- 
nology, p.  372. 

Smithsonian  Institution.    Contnbutions  to  Knowleclpre.  .   .   .  *  *  *  Wash- 
ington :    ls4^-ls7:J.    19v.    r.    (:481-54<M)) 441.1 

Contents  :— Vol.  I.  pp.  xxxix.&  30G  &  48  plates.  ^''>48U.  Ancient  Monuments  of  the  Mis- 
sissippi Valley  .  .  .  S(iuier,  E.  (i.  and  Davis.  E  H. 
Vol.  II.  pp.  xvi  .t  450  \-  23  plates.  i;54k2).  Researches  relative  to  the  planet 
Nt.'ptune,  Sears.  ('.  Walker.  On  the  vocal  sounds  of  Laura  Bridgeman, 
the  blind  deal  mute  at  Boston,  compared  with  elements  of  phonetic 
l.'inguage,  Dr.  Erancis  Liebcr.  .32  pp.  &1  plate.  Microscopic  exaniina- 
titjus  of  somulings  made  by  the  r.S.  coast  survey,  off  the  Atlantic  coast 
of  the  I'nited  States,  Prof.  J.  \V.  Bailey,  hi  pp&l  plate.  Ccuitributions  to 
the  physical  geography  ()f  the  United  States,  Charles  Ellet.  part  i,  C4  pp. 
cN:l  plate.  Mosasaurus  and  the  three  allied  new  genera,  liolcodus,  con- 
osaurus,  and  aniphorosteus.  Hobert  W.  Oibbes,  14  pp. *t3  plates.  The 
elassihcalitui  of  iuse  ts  from  embryological  data.  Prof.  Ix)uis  Agassiz,  28 
pp.\l  plate.  The  explosiveness  of  nitre,  with  a  view  to  eluci<late  its 
agency  in  the  tremendous  explosion  of  July,  1845,  in  New  York,  Dr. 
Bobert  llar«',  20  pp.  Microscopical  observations  made  :n  South  Caro- 
lina. Georgia  and  Florida.  Pr(d".  J.W.  Bailey.  48  pp. &3 plates.  Aborigin- 
al monuments  of  the  Stale  of  New  York,  comprising  the  residtsof  orig- 
inal surveys  and  explorations,     .  .  E.  (i.  Sipiicrs,  ih8  pp.  &  14  plates. 

Ai)i)endixes  :  Eidiemeris  of  the  planet  Neptune  ;  I.  for  the  date  of  the 
observation.  May  sth  and  loth,  17'.)5.  and  for  the  oppositions  of 
184ii,  1S47,  1S4S.  1S4!»,  jiji.  32  ;  II.  for  l.s.-,<).  pp.  lo  ;  III.  for  mil,  pp.  10.  Sears 
('.  Walker  ;  l\.  oi  eultations  visible  in  [  .  S.  1851.  .lohn  Downcs,  pp.  20. 

V<»1.  III.  J)]),  xvi.  iS:  5+8  &  35  plates.  Introduction.  10  pp.  Observations  on 
terrestrial  magnetism.  .lohn  Locke.  :'a>  pp.  Bescarches  on  Electrical 
rheonutry.  A.  Secchi.  «H)  pp.  Contributions  to  the  natural  history  of 
the  fresh  watei'  tishes  of  N.  A.,  Charles  Guard,  so  pp.»t3  plates.  Nereis- 
hiueali-Americana.  or  contributions  to  a  history  of  the  nuirine  Alga^  of 
N.  A.,  W.  II.  Harvey.  152  pp..S:l2  plates.  PlantJi'  Wrightiana*  Texano- 
NeoMexicana'.  Dr.  Asa  Gray.  40  pp.  ^t  10  plates.  The  law  of  deposit  of 
the  flood  tide,  its  dynamical  a<'tion  and  oflice.  Ch.  H.  Davis,  20  pp.  &T 
plates.  Description  of  ancicMJt  winks  in  Ohio.  Charles  \Yhittelsey.  20pp. 
.N.  7  plates. 

A|)pendixes  :  I.  Ei)hemeiisof  the  planet  Neptumc  for  1S52^S.C. Walker, 
pp.  10  ;  II.  nccnltations  visible  in  the  I'.S.  and  other  parts  of  the  world 
dining  the  year  1.S52.  John  Downes.  3*;  pi>. 

Vol.  IV.  pp.  xii  &  402.  Dakota (Jrannnar  and  Dictionary.  S.K.  Riggs.  and 
oihrrs. 

Vol.  V.  pp.  xvi.  *t  5->2  &  45  plates.  Introduction,  10  pp.  Elora  and  Fauna 
within  living anamals,,Ioseph  Leidy.«>8pi).&io plates.  ^Memoirnpoii  the 
extinct  species  ol  fossil  ox,  Joseph  Leidy.  20  pp.\5  plates.  Anatomy  of 
the  nervt)us  system  of  Rana  Pipiens.  JetTries  Wyman.  52  pp.  &  2  plates. 
Nerels-Boreali-Americana.  or  contributions  to  a  history  of  the  marine 
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Algie  of  N.  A.,  W.H.  Harvey  ;  Part  II.  Rhodospernia%  262  pp.  &  24  plates. 
Plantip  Wrightiana*  Texano-Neo-Mexicanie,  part  ii..  an  account  of  a 
collection  of  plants  made  by  Charles  Wright  ...  in  Western  Texas, 
New  Mexico  and  Sonora,  1851, 1852,  Asa  Oray,  120  pp.  &  4  plates. 

Vol.  VI.  pp.  xvi.  &468&53  plates.  Introduction,  16  pp.  Planta^  Fremonti- 
anip,  or  descriptions  of  plants.  Col.  J.  C.  Fremont,  in  California,  pp.  24& 
10  plates  ;  Observations  on  the  Batis  Maratima  of  Linniuus,  8  pp.  &  1 
plate  :  on  the  Darlingtonia  Califotnica,  a  new  pitcher-plant  from 
Northern  California,  8  pp.  &  plate,  John  Torrey.  Synopsis  of  the  marine 
iuvertebrata  of  Grand  Manan,  or  the  region  around  the  bay  of  Fundy, 
New  Bnmswick,  William  Stimpson,  68  pp.  &  3  plates.  On  the  winds  of 
the  northern  hemisphere,  J.  H.  Cofflin,  200  pp.  &  13  plates.  The  ancient 
fauna  of  Nebraska,  or  a  description  of  Remains  of  extinct  Mammalia 
and  Chelonia  from  the  Mauvai.sesTerresof  Nebraska,  J.  Leidy,  124  pp.  & 
25  plates.  Appendix  :  Occultations  of  planets  and  stars  by  the  moon 
during  1853,  John4)ownes,  pp.  36. 

Vol.  VII.  pp.  xvi.  &  246  &  73  plates  &  i  map.  Introduction,  16  pp.  Account 
of  a  tornado  near  New  Harmony.  Ind.,  April  30, 1852,  John  Chappelsmith, 
12  pp.  &  1  map  &  1  plate.  Notes  on  new  species  and  localities  of  micro- 
scopical organisms,  J.  W\  Bailey,  pp.  16  &  1  plate.  The  antiquities  of 
Wisconsin. as suneyod  by  I.  A.Lapham  ...  on  behalf  of  the  American 
Antiquarian  Society,  108  pp  &55  plates.  A  memoir  on  the  extinct  Sloth 
tribe  of  N.  A.  J.  Leidy,  79  pp  &  15  plates.  Appendix  :  publications  of 
learned  societies,  and  periodicals  in  the  library  of  the  Smithsonian 
Institution,  Dec.  31, 1854.  Part  I.,  40  pp. 

Vol.  VIII.  Introduction,  pp.  16.  Archa-ology  of  the  U.  S.,  or  Sketches 
Historical  and  Bibliographical.of  the  progress  of  information  and  opinion 
respecting  Ve.stiges  of  Anti«iuity  in  the  I'nited  States,  S  F.  Haven,  pp. 
172.  On  the  Secular  Period  of  the  Aurora  Boreal  is,  D.  Olmstead,  52  pp. 
The  Tangencies  of  Circles  and  Spheres.  B.  Alvord,  16  pp  &  9  plates.  Re- 
marks chemical  and  physiological,  concerning  certain  North  .Vmerican 
Vertebrata,  J.  Jones,  150  pp.  Appendix  :  Record  of  Auroral  phenomena 
observed  in  the  higher  northern  latitudes,  P.  Force,  122  pp.  Publica- 
tions of  learned  societies,  and  periodicals  in  the  library  of  the  Smithso- 
nian Institution.  1856.   Part  II.  38  pp. 

Vol.  IX.  pp.  xvi  &  466  &  22  plates.  Introduction,  16  pp.  On  the  Relative 
Intensity  of  the  heat  and  light  of  the  Sun  upon  different  latitudes  of  the 
Earth.  W.  L.  Meech,  164  pp  &  12  plates.  Illustrations  of  surface  geology, 
E.  Hitchcock,  164  pp  &  12  plates.  Observations  on  Mexican  History  and 
Archil  ology,  with  a  special  notice  of  Zaptec  Remains,  as  delineated  In 
Mr.  J.  (J.  Lawkln's  drawings  of  Mitta,  B.Mayer,  86  pp  &  4  plates.  Re- 
searches on  the  Ammonia  Cobalt  Bases,  W.  Gibbs  and  F.  A.  (ienth.  72 
pp.  Appendix;  New  tables  for  determining  the  values  of  the  Co-effi- 
cients in  the  peiturbative  functions  of  planetary  motion,  which  depend 
upon  the  ratio  of  the  mean  dlstanee.  J.  D.  Runkle,  64  pp. 

Vol.  X.  pp.  xvi  ^;:  446&  15  plates  &  1  map.  Introduction,  Ki  pp.  NerlisBore- 
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^^^ifiK,  [Hermias].    A  Historj'  of  the  Church,  in  nine  books,  from  A.  D.  324 

^  A.  D.  440  ;  a  new  translation  from  the  Greek  ;  with  a  memoir  of  the  au- 

^or.    »♦*    London :  Samuel  Bagster&  Sons.     .    .    .     1846.    8%pp.  xvi. 

+448.    (4706)    See  Greek  Ecclesia.stical  Historians 348.9 

"^^13^0,  William.     .   .   .     Italy  and  the   Italian  Islands  ;  with  engi-aWngs 

^<i    illustrative  maps  and  plans.     .    .    .     New  York  :    Haqier  &  Brothers. 

•   -       .      1848.      3v.   12%   pp.  371+map;   380+map+plate ;  371+map+3 

^      Pi^t^^B,    (H.F.L.NOS.  151-2-3)    (4939) 389  18 

T^'^^-'Xt,  Tobias,  llie  History  of  England  from  the  revolution  in  1688  to  the 
*^^-^^^  of  George  the  II.  Designed  as  a  continuation  of  Hume.  Philadel- 
P^^=    .  .  .     Thomas  Davis.    .  .  .    1846.  8%  pp.  967+portrait  of  Smollett. 


^•^1^?^»^) 392.3 

^^^-^88,  William  D.  [Sermon  on  redemption.]  .    .   .  See  Murray  St.  Church » 
^e^i^  York,  Discourses,     .   .   .     (4^546) ^...  157.6 


^''^'^^^ ,  August.     Observations  on  terrestrial  magnetism  in  Mexico,  conducted 

^^^^^»  the  direction  of  Baion  von  Mueller  ;  with  notes  and  illustrations  of  the 

TOlc:^fc^o  Popocatepetl  and  its  vicinity.    92  pp.+l  plate.     .SV^  Smithsonian 

^J^^^'tntions,  Contributions  to  Knowledge,   \'ol.  XI.  (1859)  Art.  7.    (.5491) 

441.1 

oPA>BS&^   Jared.    The  Library  of    American   Biography  conducted  by — [First 

^     wnfeS.l    New  York:   Hai-per  &  Brothers    .  .  .   18:i9— 45.     lOv.  12%  [Por- 

\mt8  and  facsimiles.]     (4814) 385. 1 
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Contents:  Vol.  J.  Life  of  John  Stark,  pp.  116;  portrait.  Life  of  Charles  Brockd 
Biowii.  i)p.  (M  ;  fjiesiniile  at  p.  117.  Life  of  KiehanI  Montgomei-y,  pp.  * 
facsimile  at  p.  181.    Life  of  Ethan  Allen,  pp.  130  ;  facsimile  at  p.  227. 

Vol.  JL  Life  of  Alexander  Wilson,  i»p.  uvj  ;  facsimile.  liife  and  adventu; 
of  Captain  .lohn  Smith,  pp.  2;{8.  facsimile  at  p.  170. 

Vol,  in.  Life  of  Benedict  -Vrnold,  pp.  2.^') ;  portrait  and  facsimile. 

Vol.  IV.  Life  of  .Vntliony  Wayne,  pp.  84;  facsimile.  Life  of  Sir  Hei 
Vanr  fourth  (Governor  of  Massarhusetts.  pp.  3li>.  at  p.  K>. 

Vol  V.  Lite  of  .John  Eliot,  the  A|»ostle  to  the  Indians,  pp.  .'fc')"  ;  facsimile. 

Vol.  VL  Life  of  William  Piukney.  pp.  M;  facsimile.  Life  of  Willi! 
ElltTv.  PI).  Ti") ;  iacsiniile  at  p.  H.'».  Life  uf  Cotton  .Mather,  pp.  191  ;  facsi 
lit*  at  p.  IM). 

\'o\.  VII.  Life  of  Sir  William  rhip.s,  jip.  lO-J.  Life  of  Israel  Putnam.) 
lUi.  at  p.  mo.  Memoir  of  Lm-retia  Maria  Davidson,  pp.70,  at  p.  219.  L 
of  David  Kittenhousi».  pp.  104  :  facsimile,  at  p.  29.3. 

Vol.  VIII.  Life  of  .lonathan  Kdwards.  pp.  2,%;  portrait  and  facsimi 
Life  of  David  Drainerd.  pp.  117  ;  facsimile  at  p.  257. 

Vol.  IX.  Life  of  Baron  Steuben.  pi>.  88.  Sebastian  Cabot,  pp.  74.  at  p.  i 
portrait,  frontisjjieee.    Life  of  William  Eattui,  p|».  1%  ;  facsindle  at  p.  1 

Vol.  X.  Lif<'  of  Uobert  Fulton,  pp.  Hi».  Life  of  Joseph  Warner,  pp.  !»4.  at 
;»o  ;  iioitniit.  frontispiece.  Life  of  Henry  Hudson,  pp.  78.  at  p.  184.  L 
ot  leather  Marquette,  pp.  :jh  :  facsimile  of  map  at  p.  2C.2.  List  of  the  li^ 
e<»nlained  in  the  first  ten  volumes,  pp.  3Ul -.302.  (.Jeneral  Indevtolheft 
ten  volumes,  pp.  r{0.'>— :{8<;. 

Sparks,  .lared.  Tlie  Libnuy  of  American  Biography.  Second  Series.  Bosto 
Charles  C.  Little  and  James  Brown.  1844  to  1840.  lOv.  1G^  (4810)  P( 
traits.  [X umbered  on  backs  a.s  Vols.  XI.  to  XX.  inc.  of  old  series,  n( 
[series  I.  to  X.  inclusive 384. 

Coiireuls  :  Vol.  I.  Lives  of  Itobert  Cavelierde  la  Salle  and  Patrick  Henry,  pp.  ;W. 
Vol.  II.  Lives  of  JjMiies  (His  and  .Tames  Oirletliorpe.  pp.  40.'). 
Vol.  III.  Lives  of  .lohn  Sullivan.  Jacob  Leisler.  Nathaniel  Bacon,  and  Jc 

Ma>on.  pp.  4:i8. 
Vol.  IV.  Lives  of  Ko^er  Williams.  Timothy  Dwiiiht  and  Count  Pulaski. 

44»;. 
\'o].  V.  Lives  of  Count  Kumford.  Zebulou  .Moutuouiery  Pike,  and  Sa»i 

< loiron.  pp.  441, 
V«"l.  VI.  Lives  of  E/.ra  Stiles.  John  Fitch,  and  Anne  Hut<*hinson.  pj).  ST' 
\'oI.  All.  Lives  ol  .lohn  liibault.  Sebastian  Hale,  and  William  Palfrey. 

44K. 
Vol.  \lll.  Lives  of  Charles;  Lee  and  .losi'ph  Keed.  pp.  4;i9. 
\"ol.  IX.  Li\es  of  Leonartl  CalviMt.  Samuel  Ward,  ami  Thonuis  PtiseV- 

((I.! 

,  \  (»l.  X.  Life  of  Nathaniel  (Jirene.  Major-<;eueral  in  the  army  (d  the  K* 
lution.  pp.  4o:i. 

Si'AKKS,  .liuvd.  The  life  and  treason  of  Benedict  Arnold.  12  pp.  r>^i.">-|-portJ 
map  and  4  tacsimihes.  See  Sparks,  .1.,  Lib.  ol  Am.  Biotr.  d^t  sei^ 
Vol.  111.     (4,^14) 38« 

."^I'AKKS,  Jared.     Life  iA'   .lohn    HiVumlt.   comprisin*,^  an   account   of    the    ^ 
attempts  of  the  French  to  found  a  colony  in  America.     1<V%  pp.   150. 
Sparks,  J.,  Lili.  Am.  Bio^r ,  -JJ  series.     Vol.  Vll.      (4S10) 38^ 

Si'AUKs,  Jared.  [Life]  of  Robert  Cavalier  de  la  Salle.  .  .  .  Ifr,  pp.  t 
See  Sparks,  .7..  Lib.  of  Am.  Bio;^^.,  2d  series.     Vol.  L     (4810) 38^ 

Sr.MiKs.  Jared.  Life  of  Charle.s  Lee,  Major  (leneiid  in  the  army  of  the  Rev< 
tion.  lb  ,  pp.  207.  See  Sparks,  J.,  Lib.  of  Am.  Biog.  2d  series.  ^ 
V 1 1 1 .      ( 481 0 ) 38^ 

Sp.xRKS.  Jared.  Life  of  Count  Ptdaski.  16  ,  pp.  82.  See  Spai'ks,  J.,  Lit 
Am.  Bio«r.    2d  series.     Vol.  1 V.  at  p.  :m.    (4810) 3&< 
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SpABiKB,  Jared.    Life  of  Ethan  Allen.    12%  pp.  129.    Facsimile.    Lib.  of  Am. 
Biojr.    (iRtseries.)    Vol.  I.  at  p.  227.    (4^14) 385.1 

SpA.iUkS,  Jared.  Life  of  Father  Marquette.  12*,  pp.  12^1  Facsimile.  SeeLi\y. 
cf  Am.  Biojf.    (2d  series.)    Vol.  X.,  at  p.  26:1    (4814) 385. 1 

Spkcttator.    See  Selections  from.    (4961)    2\'.  12 38X,9 

Sroi^TORD,  Ainsworth  R.  ...  [Binding:  and  preneiTation  of  Ijooks,  6  pp.  8  . 
Periodical  literature  and  society  publications,  7  pp. ;  Works  of  reference  for 
libraries,  25  pp.  .  .  .  Librarj'  Biblio^^phy,  12  pp.  See  United  States, 
Bureau  of  Education.  Public  Libraries  in  the.  Vol.  11.,  p.  678,  p.  679,  p. 
686.  p.  7:3;).    (5074) L.  R. 

Sr HAGUE,  Isaac.  .  .  .  [186  figrures  and  analysis  from  nature.)  See  Gray,  A. 
Genera  of  the  plants  of  the  U.  S.    2v.  8  .    (:m(i) 3 14.4* 

Sfrague,  William  B.  Life  of  Timothy  Dwight,  Hr.  pp.  146.  See  Sparks,  J., 
lib.  of  Am.  Biog.  2nd  series.    Vol.  IV.  at  p.  22:).    (4810) 384. 1 

Si'K  AGUE,  William  B.  |  Sennon — J  .  .  .  See  Murray-gt.  Church,  New  York.  Dis- 
courses .  .  .  (4546) 157.6 

Spring.  Gardiner.      [Sermon — J      See  Murray-st.  Church,  New  York.      Dis- 
j  courses.     .  .  .     (4546) 157.6 

'       SijuiER,  Ephraim  (Jeorge.    .  .  .    AUmginal  Monuments  of  the  State  of  New 

[  York.    Comprising  tlie  results  of  original  surveys  and  explorations;  witii  an 

'  illustrated  appendix.    4\  pp.  188+14  plates.    See  Smithsonian  Institution, 

Contributions  to  Knowledge,  Vol.  II .  (1854)  Art.  9.    (5482) 441.1 

^i-'iEH.  Ephraim  George,  and  Davis,  Edwin  Hamilton.  .  .  .  Ancient  Monu- 
ments of  the  MiBsic'Sippi  Valley:  ...  4^,  pp.  ::J06-|-48  plates+colored  fron- 
tispiece. See  Smithsonian  Institution,  Contributions  to  Knowledge,  Vol.  I. 
(1^)  (5481) 441.1 

^taiir,  Adolf.  G.  E.  Lesrting.  Sein  Leben  und  seine  Werke.  Siebente  ver- 
^ehrte  und  verbesscrte  Autliige.  .  .  .  Berlin,  ...  J.  Guttenta^f.  .  .  . 
^^7S.    2v.  8' .     (4672) 1 77.27 

^^■*xkobi),  Charles  Stuait.     .  .  .     [Notes.]    Sev  Plato.    Apology  of  Socnites, 
Wt<i  and  Pluedo.     (513;^) 473.9 

*■  ^M\f^  Friedrich  Ludwig.  Ulfilas  tnler  die  uns  erhaltencn  DenkniielerderGoth- 
'*<^Hen  sprache.  Text,  Grammatik  und  Wieilerbuch.  Neu  herausgegeben 
^^^  Dr.  Moritz  Heyne,  .  .  .  Sechste  Auflage.  Paderlx)m.  .  .  .  Ferdi- 
nand Schonigh.    1874.    8%  pp.  xii.+442.     (4668) 178.16 

^^'-^T,  J.  M .  Catalogue  of  portraits  of  North  A  merican  Indians,  with  sketches 
^*  scenery .  Jtc.  painted  by  —  8  ,  76  pp.  See  Smithsonian  Instibition, 
M:uj^l]^^ug  Collections,  Vol.  II.  (1862)  Art.  :3.    (.V»01) 443.1 

'  Ta58  li  ,j,jY^  Howanl,  ...  An  expedition  to  the  valley  of  the  Great  Salt  Lake 
^  ^tah:  including  a  description  of  its  geography,  natural  history  and  min- 
^'^'^l*,  and  an  analysis  of  its  waters:  with  an  authentic  account  of  the  Mor- 
°^^^xi  settlement.  Illustrated  by  numerous  beautiful  plates,  from  drawings 
^*^^n  on  the  spot.  Also  a  reconnoissance  of  a  new  route  through  the  Rocky 
^Oi:i]]taiii8,  and  two  large  and  accurate  maps  of  that  region.  Philadelphia: 
^I>pmoott,  Grambo  &  Co.  1855.  8%  pp.  478-|-frontispiece  and  colored 
P^^*«.    (5248) 891.5' 
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Staplkton.  J.  C.     ...     [Translator.]     See    Neander,   A.,      The  Life  of 
ChiTsostom.     (479^ ) 371. 

Stainton.  Sir  (ujoi'iiQ    .  .  .    An  authentic  account  of  an  embassy  from 
Kiiij,' of  (ir^^at  liritain  to  tlu-  Kmperor  of  China:  including  cursory  obse 
ti<tn<  made,  and  infonnatiun  obtiiined  in  traveling  through  that  ancie 
empire  and  a  >midl  part  of  Chine.-e  Tartary.     To«,'"ether  with  a  relation 
the  voyage  und^i-taken  on  the  occa.^ion.  l»y  His  Majesty's  ship,   The  Li 
and  the  ship  Hindostan,  in  the  Kiust  Incha  Company's  senice,  to  the  Yell 
Sea  and  the  <-iuIf  of  IVkin;  as  well  as  of  their  return  to  Europe:  ^\'ith  notic  — = 

of  the  ^♦•voral  i»lace>  where  th^y  stopped  in  their  way  out  iind  home,  beir = 

the  islands  r.t  ^hidena.  Ten»_Titi'i'.  and   St.  .lairo:  th»^  port  of  Rio  de  Janei 
in  ^foath  America:  th«'  inland-  of  St.  llel^^na.  Tristan  d'Aehuna,  and  Amste 
dam;  the  coa-ts  of  Java  and  Sumatra:  the  Nauka  Isles,   Pulo  Condore.  ii 
('otliin  Cliiiia.     Taken  diirtiy  from  the  pai)»-rs  of  His  Excellency  the  Earl  •^ 
Miicartn<^'y,     .  .   .    Sir  Era-mus  (lower,   commander  ni'  the  expedition,  an^:^ 
other  ;_a'ntlemeii   .  .  .  nf  the  eml»ass\ .     The  second  edition,  corrected  .  . 
London:  G.Nieol    .   .  .    171<>".     2v.  4  .  pp.  xx:xiv.-f  olS  ;  \\.-\-62^\.  (En</r(irf^ 
'nii/sj     (PortL-iiit  of  Trhien  Luni;,  the  ^avat  Emperor,  frontispiece  to  Vol. 
portrait  of  tl.e  Earl   -f  Macartney,  frontispiece  to  Vol.  11.)     One  f,  vol.  1 
])lat«'-.     I Eor  h-t  se*.'  Vul.  I.  p.  xv. j  •  (5254 ) 241. 

Stai'XT(»x.  William,     .  .  .    A  l^ietionary  of  the  Church,  containing  an  expos 
tion  of  terms.  i»rirase-,  and  subjects  connected  with  the  external  order,  sac 
ment<.  woi<hi{>  and  u^at-es  of  the  Protestant  Episcopal  Church.     With  a 
especial   referen<e  t<>  the   Church  in  the  United  States.      Second  editio 
revi-ed.  correct'Ml  an<l   enlarged,   by  tlie  author.     *  *  *     New  York:   .  . 
Louis  Slieiman.   .   .   •   l^M^.     12  ,  pp.  47:1.      (5442) 363 

Steele,  Sir  Hichard.      S'-*'  Sf^lections  from  the  Spectator.      (4961) 38X. 

Steffens,  llcinricli.  (Temuin  University  Life.  The  story  of  my  cai'eer  as  stu—  J 
dent  and  prnf^s-or:  with  personal  reniini>cenc»^<  of  t.iiethe.  Schiller,  Schel —  - 
ling,  Schleit'rmarher,  Eichtc,  Novali<.  Schlegel,  Neander  and  othei-s.  Trans —  * 
lat«'d  by  William  L.  <  iage.  Phila«lelphia:  J.  B.  Lippincott  k  Co.  1874,  ^ 
12  ,  pp.  2<4.      (4G74) 177.2 

Stenhouse.  .lolui  .  .  .   [Joint  Editor.]  .SVf   Cmce-Calvert,  F.  de.     Dyeing  an 
Cidico  Printing.     (45»;9) 462. 

Stephen,  Sir  Jame<.  Lectures  on  the  history  ot  France.  Third  ethtion,  with^:^ 
large  additions.  .  .  .  Lomlon:  Longman.  .  .  .  1857.  2v.  8%  pp.  xS^- 
+51S;  iv+527.     (5170) 392.11    - 

Stephens,  Henry.  .  .  .  The  l»ook  of  the  farm.  ...  *  *  *  Third  edition,  -^ 
in  great  pail  rewritt»*n,  to  bring  up  to  the  present  time.  William  Black-  ^ 
wood  At  Sons,  Edinbur^di  and  London.  1S71.  2v.  8%  pp.  xvi+550-f3  ^ 
plates-l-tronti>picce,  poiinut  of  author:  xi+050+11  plates.     (4612)514.8     ^ 

Steretnc,   p.  .1.      [Life.   pp.   ^  ]    See  Bastiat,    B.      Hannonies    of   political 
economy.     (5297) 395.3 

Stew.\iit.  Ballbur.     [Joint  Author.]     See  Tait,  P.  G.     Unseen  universe.  (5041) 

148.8 

Stew.krt,  Dugald.  [Memoir  of  Robertson,  o2  pp.  12  .]  See  Robertson,  William. 
The  Histor}'  of  the  tUscovery  and  conquest  of  America.    (4964). .  .38X.12 
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\  John.  .  .  .  Stable  economy :  A  treatise  on  the  management  of 
horses.  .  .  .  From  the  third  English  edition,  with  notes  and  additions, 
adapting  it  to  American  food  and  climate,  by  A.  B.  Allen.  .  .  .  New 
York:    D.  Appleton  &  Co.    ...    1851.   12%  pp.  378.    (5265). . .  .616.16 

Stxjipson,  William.  Synopsis  of  the  maiine  invertebrata  of  Grand  Manan,  or 
the  region  round  the  Bay  of  Fundy.  New  Bnmswick.  4%  pp.  68+8  plates. 
S<«  Smithsonian  Institution,  Contributions  to  Knowledge.  Vol.  VI.  (1854) 
Art.5.    (5486) 441.1 

Stxjipson,  William.  Researches  upon  the  Hydrobunje  and  allied  forms;  from 
materials  in  the  museum  of  the  Smithsonian  Institution.  1865.  8,64  pp. 
See  Smithsonian  Institution,  Miscellaneous  collections.  Vol.  VIII.  (1867} 
Art  4.    (5506) 443.1 

STiajpsoN,  W.  [Joint  Author.]  See  Lea,  J.  and  others.  Check  list  of  .the 
shells  of  N.  A. 

^TxxiLiNG,  James  Hutchinson.  The  secret  of  Hegel;  being  the  Hegelian  system 
in  origin,  principle,  form,  and  matter.  ***  ...  London:  Longman. 
.  .  .     1865.    2v.  8%  pp.  lxiv-H65;  viii+624.    (5182) 348.13 

^Tri^LiNO,  James  Hutcliinson.  As  regards  protopla-sm — Reply  t^)  Huxley.  12° 
pp.  71.    See  Half  Hours  with  Modern  Scientists,  first  seiies,   p.  13.  (5017) 

148.6 

^'^ixtUNG,  Patrick  James.  [Translation,  with  life,  32  pp.  8^]  See  Bastiat,  F. 
Harmonies  of  political  economy.     (5297) 395.3 

^IXXtkhardt,  Julius  Adolph.  .  .  .  The  principles  of  ohemistiy,  illustrated 
\)y  simple  experiments.  Ti*anslated  by  C.  H.  Pierce.  .  .  .  Sixteenth 
thousand.  Philadelphia:  .  .  .  E.  H.  Butler  kSc  Co.  1861.  V2\  pp.  xix+ 
681.  See  Cooke,  J.  P.  Jr.  Chemical  problems  and  recitations  to  accompany 
Stockhardt's  elements  of  chemistry.     (4716)  Chem.  Lab. 

*^  ""^"^  "rKWELL,  John  N.     Memoir  on  the  secular  variations  of  the  elements  of 


the  orbits  of  the  eight  piincipal  planets,  Mercur\%  Venus,  the  Earth,  Mai-s,. 
Jupiter,  Saturn,  Uranus  and  Neptune;  with  tiibles  of  the  same.  Together 
vrith  the  obhquity  of  the  ecliptic,  and  the  precession  of  the  e<|uinoxes  in  ])oth 
longitude  and  right  ascension.  214  pp.  4"*.  iSVe  Smithsonian  Institution, 
Contributions  to  Knowledge,  Vol.  XVIII.  (1878)  Art.  3.    (54^8). . .  -441.1 

^"*X>i»i,  Livingston.    Domesticated  trout.     ...     ***    Boston:    James  R.  Os- 
good &  Co.    1872.    16° ,  pp.  X.  +  347+frontispiece.    (4-5.50) 676. 1 5 

JTE,  William  Leete.  Border  wars  of  the  Revolution.  New  York:  Haiper 
&  Brothers.    1854.  2v.  12%  384  ;  aSl.   (H.  F.  L.  Nos.   167-8.)  (4950) 

389.29 
^■'X>it«R,   Frank  Humphreys.     First  outlines  of  a  dictionary  of  solubilities  of 
ehemical  substances.    Cambridge:    Sever  k  Francis.     1864.    r8%  pp.  xi+ 
713+8.    (4720)  Chem.  Lab. 

^"^itKR,  Frank  Humphreys.     [Joint  Author.]    See  Eliot,  C.  AV.  and  Storer,  F. 
H.    Manual  of,  &c.    (5406) Chem.  Lab. 

^^ntACKT,  Sir  Edward.     .    .    .     [Introduction.]    See  Maloiy,   Sii-  T.    Morte 
I  I>'Arthm-.    (4977) \ 148.13 

jL       fetiCKLAKD,  Agnes.    Lives  of  the  Queens  of  England,  from  the  Norman  con- 
K  qiiest;  with  anecdotes  of  their   courts.     .  .  .     New  edition,  with   correc- 
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tions of  many  speeies)  of  new  and  valual)le  i»latits  of  the  West  Indies  and 
North  and  South  Americii.  Also  of  several  others,  natives  of  Africa  and 
the  Ea.<t  Indies:  arran^fed  after  the  Linnu'an  system,  ^vitll  glossary  of  terms 
prefixed,  and  a  g-t'neral  nidex.  London:  .  .  .  For  the  author.  .  .  .  1811. 
4  ,   pp.  xvi-fvi+(pi'efaee)+ L)2-H+(hidex)+ 16  colored  plates.      (5274^ 

Cal).  B. 

Todd,  William  C.  [Reading  rooms,  o  pp.  8  ]  See  United  States,  Bureau  oi 
Education.     Public  Libraries,  in  the —  Vol.  I.  p.  460.     (5074) L.  R. 

ToDHUNTEH,  Isiiac.  .  .  .  Algebra  for  the  use  of  colleges  and  schools.  With 
numerous  examples.  Seventh  edition.  London:  Macmillan  ^^  Co.  1875, 
12  ,pp.x+608.    (5002) 148.2S 

ToDnuNTER,  Isaac.  ...  An  elementary  treatise  on  the  theoiy  of  equations, 
with  a  collection  of  examples.  Third  edition.  London:  Macniillan  A:  Co. 
1875.     .  .  .     12%  pp.  vi+328.     (5000) 148.30 

TODMUNTEii,  Isaac.  Spherical  Trigonometry.  .  .  .  Thii'd  edition,  enlarged, 
London:     ...     Macmillan  A:  Co.     1«71.     16  ,  pp.  158.    (5102).  .383.25 

"Tom  Bowling.''  (Pseud.)  The  Book  of  Knots,  beuig  a  complete  treatise  oe 
the  art  of  cordage.  Illustrated  by  172  diagrams  showing  the  manner  oi 
making  every  knot,  tie  and  sphce.  London:  Robert  Hardwicke.  .  .  . 
1866.     sql2^  pp.  vii+21+3  plates.      (5448) 38X.1€ 

ToRHEY,  -lolm.  Plantie  Fremontianie,  or  descriptions  of  plants  collected  by  Col 
J.C.Fremont,  in  California.  4%  24  pp. +10  plates.  Observations  on  the 
Batis  Maritima  of  Linnieus.  i\  pp.  8+1  plates.  On  the  Darlingtonia 
Califomica,  a  new  pitcher  plant,  from  northern  California.  4'  pp.  8+1  plate 
See  Smithsonian  Institution,  Contributions  to  Knowledge,  A'ol.  VI.  (1854^ 
Arts. 2,3,  4.      (5486) 441.1 

Trautwine,  .lohn  C.  .  .  .  Anew  method  of  calculating  the  cubic  contend 
of  excavations  and  embankments,  by  the  aid  of  diagrams.  Together  wit! 
directions  for  estimatuig  the  cost  of  earthwork.  Sixth  edition;  completelj 
reused  imd  enlarged.  Philadelphia:  Claxton,  Remsen  &  HafFeliinger 
.  .  .     1875.    8%  pp.60.     (4597) • 147. If 

Traver,  M.     and  others.    The  Western  Journal  and  Civilian    .  .  .    St.  Louis 

.  .  .     M.  Niednerc'irCo.   .  .  .   1848—185.5.     15v.  S\      (5238) 393.1 

Vol.  XV.  incomplete.    Index  in  i-a.  vol.,  which  see  for  ninnerous  and  valuable  contri- 
butions to  the  aj;riculture,  comiiieice,  industries  and  arts  of  the  Great  West. 
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Trestoelexburg,  Adolf.    .  .  .   Historische  Beitraege  zur  Philosophie.    Berlin: 

O.  Bethge.     1846-1867.     3v.  in  1.    8%  pp.  xvi+::«4;  viu+892;  viii+444. 

(5414) 348.16 

Contents  :— Vol.  l.  Geschicfite  tier  KaleKorlenlohre.    I.  Aristoteles  Kategoriciilelire, 

Pl».  195.  II.  Die  Kateporicnlere  in  der  Geachiclite  der  Philasophle, 
pp.  189.  Vol.  2.  [10]  Vermischte  Abhanillimgea.  Vol.  3.  19]  Ver- 
nilschte  Abhandlimgen. 

Trevelyan,  George  Otto.  The  life  and  letters  of  Lord  Macaulay,  by  his 
nephew.  ♦  *  *  New  York:  Harper  &  Brothers.  .  .  .  1877.  2v. 
16%  pp.  416;  416,    (4997) 227.17 

X^EVERANTJs,  Ludolf  Christian.  .  .  .  Memoir  of  the  Life  of  Dr.  J.  R.  T. 
Vogel,  8°,  pp.  21:  translated  from  the  German  by  Rev.  W.  T.  Berkeley. 
See  Hooker,  5iV  W.  J.     [Editor.]    Niger  Flora.     ...     (5241). .. -462.3 

Trowbridge,  John.  [Editor.]  See  Wells,  D.  A.  .  .  .  Trowbridge,  J.  ... 
Annual  of  Scientific  Discovery  for  the  years  1870-1.    (5232) 467. 1 

Trowbridge,  William  Petit.  Heat  as  a  source  of  power;  with  applications 
of  general  principles  to  the  construction  of  steam  generators.  An  intro- 
duction to  the  study  of  heat  engines.  New  York:  John  Wiley  &  Son. 
...     1874.    8%pp.vi+209.    (4578) 147.9 

^^TON,  George  W.,  Jr.  [Joint  Editor.]  See  Rafinesque,  C.  S.  Complete 
Writings  of.    (5428) 463.5 

TtTxxocH,  John.  .  .  .  Theism:  the  witness  of  reason  and  nature  to  an  all- 
wise  and  beneficent  Creator.  *  ♦  *  William  Blackwood  &  Sons;  Edin- 
biirg.     ...    1865.    8%  pp.  xii-l-375.    (5185) 394.2 

^^^J^KBULL,  William  PevereU.     ...    An  introduction  to  Analytical  Plane  Geo- 
metry.   Cambridge:  Deighton,  Bell  &  Co.  .  .  .  1867.    8%  pp.  viii.4-264+ 
1<H.     (4621) 147.7 

^^^^Unsai,  Edward  .  .  .  Elements  of  Chemistry  .  .  .  Fourth  American  from 
the  third  London  edition,  with  notes  and  emendations,  by  Franklin  Bache, 
M.D.  .  /.  Philadelphia:  Grigg  &  EUiott  .  .  .  1831.    12%  pp.  6*22  (4541) 

248.14 

^'^^TiXER,  Sharon  .  .  .  The  Sacred  History  of  the  World,  attempted  to  be  philo- 
sophically considered,  in  a  series  of  letters  to  a  son.  .  .  .  New  York:  Har- 
per &  Brothers.  .  .  .  1846.  3v.  12%  pp.  428,  439,  444.  (H.  F.  L.  Nos.  32, 
72,84)    (4865) 386.26 

*^^THtLi.,  ytr8.  Louisa  Caroline.  History  of  Architecture,  from  the  earliest 
times;  its  present  condition  in  Europe  and  the  United  States;  with  a  biog- 
raphy of  eminent  architects,  and  a  glossary  of  architectural  terms.  With 
numerous  illustrations.  *  •  ♦  Pliiladelphia:  Lindsay  k  Blakiston.  1848. 
8%  pp.  426     (5246) 391.7 

^^ttle,  Herbert.    German  Political  Leaders.    NewY'ork:    Geo.  P.Putnam's 
I  Sons.    1876.    12%  pp.  viii+264.  ["Brief  Biographies."]  (5030). .  177.29 

I  '-''^^R,  Edward  Burnett.  Researches  into  the  early  history  of  mankind  and 
I  the  development  of  civilization.  Second  edition.  London:  John  Murray. 
1  ...    1870.    8%,  pp.  vi+386.    (5181) ...392.12 

\      T^R,  Edward  Burnett.    The  Stone  Age,  Past  and  Present.    34  pp.  16^ .     See 
\  Half  Hoar  Recreations  in  Popular  Science,  at  p.  327.   .(^026) 148. 1 7 
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Tyndall,  William.  [Translator.]  See  Bibles  and  Testaments.  The  Groihic 
and  Anglo-Saxon  Gospels.    (4oo2.) 147.14 

Ttndall,  John.  Faraday  as  a  discoverer.  New  York:  D.  Appleton  &  Co. 
1S68.     12^  pp.  vii+171.+2  portraits  of  Faraday.    (5:375) 465.9 

Tyndalt..  John.  Lif^ht  and  Electricity;  notes  of  two  courses  of  lectures  before 
the  Royal  Institution  of  Great  Britain.  New  York:  D.  Appleton  &  Co. 
.  .  .     i876.     12%  pp.  194.     (4568)  208.17 

Ueberweg,   Friedrich.     .    .    .      History  of  Philosophy,  from  Thales  to   the 

present  time.      Translated  from   the  fourth  German  edition,  by  Geo.  S. 

Morris.     .  .  .     With  additions  l>y  Noah  Porter.    With  a  preface  by  the 

editors  of  the  Philosophical  and  Theological  Library.     New  York:     Sorib- 

ner,  Arni.stroiig  .V  Co.,  1-S76.   2v.  8\  pp,  xv-|-487;  viii+561.  (4572)  348.2 

Contents  :— Vol,  I.  Hi^^tory  of  the  ancient  and  inedia-val  philosophy,    pp.  xv  ;   487. 

Vol.  II.    History  of  modv-rn  philosopliy  ;  with  additions  by  the  translator, 

an  ai)i)rndi\  on  Knulish  and  Anieriean  Philosophy,  hy  Noah  Porter. 

and  an  appendix  on  Italian  Thilosophy.  by  Vincenzo  Botta.  pp.  viii ;  561. 

United  St.\tes,  Bureau  of  Education.     Public  hliraries  in  the  United  States  of 
America:  their  histoiT.  conditiou  and  nianafrement.     Special  Report.     .   .   . 
Wa^iiiio-ton:     <iovenunent   Printmg   Oitice.     1>^76.     Iv.  bound  in  2.     8' 
p]>.  022;   62:5-1187  (part  I.j-f^i^    (Part  II.)  [18  illustrations  in  the  text.] 
(^•>74i L.  R. 

Part  I.  consists  (►f  sratisii<s  ami  imiiii>rous  articles  contributeil  by  lea<linj;  American 
librarians.  Part  II.  of  Mr.  Charles  A.  Cutler's  *' Knle-;  for  a  PriiUed  Dictionary 
Catalomie."    The  nlitors  are  Samuel  H.  AVarntM"  and  S.  N.  Clark,  who  are  also 

authors  <jl  st-veral  articles. 

Tyxdall.  .Tf'hn.  S(  i»'ntific  ad«ke.->.es  on  the  ^lethoils  and  Tendencies  of  Plij'sical 
Invesrio-atinii.  lo  pj).  12  ;  on  Haze  and  1  >ust.  P:»  pp.  12  :  on  the  Scientific 
use  of' the  liuaiiinatinii.  42  i>p.  12  .  SVc  Half  Hours  with  Modern  Scientists, 
first  >"nv^.  J,.  -JiO.     |.".ol7) 148.6 

Tytleu.  Al'\\an«l*'r  Fr.izer,  ami  Nares.  Edward.  .  .  .  Universal  History,  from 
the  en'ari"U  <>i  the  world  to  tlie  decease  of  George  111.  1820.  .  .  .  Eilited 
Ity  an  Aui'-riciu.  .  .  .  New  York:  Harper  iV  Brothers.  ...  184o.  6v.  12  . 
I  H.  P.  L.  X.;>.  HVDl. )     {^<\)U) 388.2 

Coiii.'iits  :  Vol.  I.  pp.  ;j.'.."»— Introduction  :  A.s>;yria.  p.34  ;  K.L'ypt.i).n2  ;  Phoenicia,  p.  83  ; 

i  irccct',  i».  ss. 

Vol    II.  pp.  :;;.o— Mreece  :  INune.  p.  :•;>. 

Vol.  III.   pp.  31. — Itnnie  ;  (lothic  Nations.  ]>.  177  ;  Arabia,  ]>.  211  ;  Franks, 
J).  _'_•]  :  llritain.  ]).  '2:k). 

Vol.  IX.  ]'p.  •_'!>;• — Piurope  :  Aiuerica,  \k  iso. 

\'ol.  V.  pp.  jso— Aire  of  Leo  \..  p.  [i :  A^ia,  p.  20  :  KuroiH-an  States,  p.  74. 
\ol.  VI.  pp.  ;:74 -ICuroi)ean  States,  from  A.  I).  17ir> ;  India,  p.  251  ;  Inrli^x, 
p.  ;'.n  :  Table  <)f  dynasties,  p.  345 ;  Endnenl  jtersons.  p.  354;  Chronologi- 
cal talilc,  [).  .357. 

Tytler,  I'atnek  Fra.ser.  .  .  .  Hi.^torical  \'ie\v  of  the  progi'ess  of  discovery  on 
the  inon'  uortheru  coasts  of  America,  .  .  .  With  descriptive  sketches  of  the 
natinal  hi>toiT  of  the  North  American  rej^ions.  By  James  Wilson.  To 
which  is  add«'d  an  appendix,  containiuy  remarks  on  a  late  memoir  of  Sebas- 
tian Caljot.  with  a  vindication  of  Richard  Hakluyt.  Illustrated  by  a  map 
and  nine  on^n'aving"s.  New  York:  Harper  A.' Brothers  .  .  .  1846.  12'',  pp. 
360.    (H.  F.  L.  No.  5:5.)     <4.^76) 387.8 
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^TBS,  Department  of  State.  Reports  of  the  Commissioners  of  the 
States  to  the  International  Exhibition  held  at  Vienna,  1873.  Pub- 
ttder  the  direction  of  the  Secretary  of  State  by  authority  of  Congrress. 
)y  Robert  H.  Thurston,  .  .  .  member  of  the  Scientific  Commission 
United  States.  Washington:  Government  Printing  Office.  1876. 
(5440.) 167.3 

■Vol.  I.  Introduction,  pp.  608 ;  7  plates ;  frontispiece.  Part  I.  Ante- 
cedents, inception,  organization  and  results  of  the  exhibition,  pp.  216 ; 
7  plates.  Part  II.,  is  composed  of  abstracts  from  official  foreign  reports 
referring  chiefly  to  exhibits  from  the  United  States.  The  more  exten- 
sive articles  are  those  of 

Anderson,  J.,  relating  to  machine  tools,  textile  and  other  machinery  ;  of 
Maw  and  Dredge  on  fuel,  locomotives,  steam  engines,  technical  edu- 
cation, iron  and  steel ;  of 

Tisserand  on  Agriculture  ;  of  Levasseuron  Education;  of 

Dr.  A.  W.  HolTman  on  piano  fortes  :  by  J.  F.  Rodinger  on  agricultural 
implements  ;  of  E.  Schwab,  and  others,  on  schools,  pp.  2t»i). 
Garretson,  H.,  Cliief  Executive  Commissioner.    Report  12  pp.  8°. 
Warder.  J.  A.,  Forests  and  forestry,  pp.  107  ;  55  ;  11  eug. 

J.  R.  Dodge,  sheep  and  wool,  pp.  55  :  lo  eng. ;  1  plate. 

Vol.  II.  Science,  Education,  pp.  G«r. ;  w  plates.  Smitli,  J.  L.,  Report  on 
chemicals,  pp.  9.  Horsford,  E.  N..  Vienna  l)read.  pp.  122  ;  1  plate.  Collier, 
Peter,  Commercial  fertilizers,  i>i>.  tJT.  Doremus,  C.  A.,  Pliotograpliy,  pp. 
26.  Ruppaner.  A.,  Medicine  and  surgery,  pp.  IG.  Watson.  William,  Civil 
engineering  and  Architecture,  pp.  OG  ;  ;>  eng.  ;  20  plates.  Davis,  Charles, 
hydraulic  engineering,  pp.  20  ;  4  plat  es. 

Vol.  III.  Engineering,  pp.  xvi.  &  523  &:  frontispiece  &68  plates  &  2  tables. 

Tliurston.  R.  H.,  Machinery  and  manufactures,  pp.  xvi.  &  4G7&  frontis- 
piece &  28  plates  &  2  tables. 

Fairfield,  (J.  A.,  Sewing  machines,  pj).  3G. 

"NVatsou.  William,  Civil  Kngineering  and  Architecture,  pp.  0G&3C  plates. 

Davis,  Charles,  Hydraulic  Engineering,  pp.  20 &  4  plates. 

Vol.  IV.  Architecture,  metallurgy,  general  index,  pp.741;  xvi;  29 eng. ; 
10  plates. 

Bridges,  L..  Buildings  of  the  exhil>ition,  pp.  34  :  17  eng.  Introducti(m, 
buildings  of  the  exhibition,  tlie  pavilions,  buildings  in  the  city  of  Vienna 
construction  of  buildings,  railroads  and  their  structure. 

Niernsee,  J.  R.,  Construction  of  dwellings  in  Vienna,  pp.  2G  ;  11  j^lates. 
Historical  sketch,  construction  and  embellislunent  of  buildings,  archi- 
tectural features. 

Lowe.  N.  M.,  W^)od  industries,  pp.  27  American  exhibits  and  methods, 
detail  report. 

Hinton.  J.  L.,  Working  of  stone,  pi).  4!>.  3  eng  ;  stone-cutting  machines, 
cut  and  carved  stone  work,  paving  sidewalks  and  halls,  cement,  stucco, 
and  terra  cotta.  artificial  stone. 

Blake,  W.  P.,  Metallurgy  of  iron  and  steel,  pp.  iv  ;  311  ;  6  eng  ;  2  plates  ; 
introduction,  Austrian  Empire,  (Jerman  Eniplre,  France,  Belgium, 
Sweden,  Spain,  Russia  and  Sil>ena,  Britain,  United  States  ;  iron  as  au 
artist's  material ;    appendix. 

Painter,  H.,  Metallurgy  of  lead,  silver,  &c.,  pp.  xvi  ;  237 ;  table ; 
introduction.  United  States.  Spain,  France,  Italy,  Belgium,  Sweden, 
Norway.  Gemniny,  Austiian-Hungary,  Russia,  Turkey,  Greece  ;  appen- 
dix. General  index.  84  pp.  at  end  Vol.  IV. 

<iTE8  Sanitary  Commission.    Tlie     .  .  .     commission  in  the  Valley 
Mississippi.     .  .  .      See  Newberrj',  J.  L.,  [Secretary.]    8\     (4795) 

371.10 
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United  States,  War  Department.  Cavalry  tactics.  .  .  .  School  of  tfa 
trcKjp^r,  of  the  platoon  and  of  the  squadron — dismounted.  Printed  b 
order  of  the  "War  Department.  Philadelphia:  Lippincott,  Grambo  &  Cc 
!?!.>►.     2v.  S111I6  .     (4>Mj2j 228-^ 

Vol.  I.  Fii>r  I'art— TrooiHi  ami  jdiitoon  dismouiUfMl.    i)]».  vii  ;  19S  ;  4"J  plates. 
Vol.11.  Second  Pari— Tion|KM.  platoon  and  squadron,  niountcd.    pp.  v. ;   293;  plate 

rAhi(jt). 

rxiTEi)  .States,  War  Department.  Regulations  for  the  aniiy  of  the  Unite* 
Stat'-s.  1^.>7.  New  York:  Hiirper  A:  Brothen^.  .  .  .  1S57.  12%  pp 
xxv.-t-4r)7-h21.    (4TTSJ 374.1^ 

United  States,  War  Department.  Rn^^ulations  for  the  care,  preservation  an< 
accountaVjilityof  ordnance  and  ordnance  stores,  \dth  instructions  for  making 
the  return-,  reports,  etc.,  prescril>ed  by  the  Thief  of  Ordnance,  U.  S.  Army 
imd»T  the  provi^ions  of  section  1167.  Revised  Statutes  of  the  United  States 
For  th*'  u>e  of  the  troops  in  the  mihtaiy  sen'ice  of  the  United  States.  Wash 
ingrton:     Govenmicnt   Pniitinj^  Office.     Is77.      8%  pp.  277+^.      (5444 

63.2e 

Universal  History,  fiom  the  eai'Hest  account  of  time.  Compiled  fron 
on^nnal  aiitiiors;  and  illustrated  with  maps,  cuts,  notes  Arc.  With  a  genera 
index  to  the  whole.  *  *  *  London:  Printed  for  T.  Osborne.  1847.  21  v 
only.  ^' .     (4^21  j     [4th  volume  missingr.] 373.] 

Ui'iiAM.  Charles  Wentworth.  Life  of  Sir  Henr>*  Vane.  12"  pp.  419+vigrnette 
See  Sparks,  J.,  Lib.  of  Am.  Biog.     Vol,  IV.  at  p.  80.     (4S14) 386.1 

Ur II AM.  Thomas  CoiTH well.  .  .  .  Outlines  of  imperfect  and  disordered  menta 
action.  .  .  .  New  York:  Haq>er  <^:  Brothers.  .  .  .  1848.  12',  pp 
::;90(H.  F.  L.  No.  W).}    (VJOr» 388.6 

Ure,  Andrew.  .  .  .  Un-'s  I)i<tionary  of  arts,  manufactures,  and  mines,  con- 
tainint:  a  cleai*  exposition  of  tiieir  principles  and  practice.  Edited  by  Roben 
Hunt,  .  .  .  assisted  V»y  numerous  contributors  eminent  in  science  anc 
familiar  witli  manufactun's.  Illustrated  with  nearly  two  thousand  engra* 
viiiiT'^  on  wood.  Fifth  edition,  chiefly,  rewritten  and  greatly  enlarged.  Lon 
don:  Lon<niiiii^^'  Green,  Longman,  Roberts  k  Green.    1863.    3v.  8'.    (4723 

42.6 

Vol,   I.  pp.x  :  IKTJ.    Aha— <'yinoplianf'.     Vol.  II.  pp.  ii  ;  740.    Daguerreotype— Lynx 
Vol.  III.  i»p-  i;  iw"".    Ma<Mr()ni— Ziri'onia. 
Valesi us,  [Valois.  Henry  ^/r.^     Life  of  Kusebius,  pp.  xv.  8\]    See  Eusebiua 
Pamphilius.     Ecclesiastical  History.   .  .  .    (4704) 348.1 

Van  Horn K.  Thomas  B.  .  .  .  History  of  the  Anny  of  the  Cumberland;  it; 
orgimization.  campaigns  and  battles,  written  at  the  request  of  Major-Gen 
eral  George  H.  Thomas,  chiefly  from  his  private  miUtary  journal  and  officia. 
and  other  documents  furnished  by  him.  Illustrated  with  campaign  anc 
battle  maps  com] »iled  by  KdwardRuger.  .  .  .  Cincinnati:  Robert  Clarki 
k  Co.     1><75.    2v.  and  atlas.    r8  ,  pp.  xiv+454;  vi+478+22  maps.  (5008- 

227.4 

Vegetahi.e  sulistances  used  for  the  food  of  man.  [by  Lankester,  Edward.  ? 
New  York:  Harper*^'  Brothers  .  .  .  1846.  12  %  pp.  271+vi.  (H.  F.  L.  No* 
101.)    (4051)    [Onginally  published  by  Brit.  Soc,  D.  U.  K.  I 389.3C 

Vena  RLE,  W.  H.  .  .  .  A  School  Histor\'  of  the  United  States.  Wilson,  Hinkli 
(^:  Co.,  Cincinnati:  .  .  .  New  Y'ork  n.  d.  [Pi-ef.  1872.]  12%  pp.  247+xrc 
(4594) 218.1fi 
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others.]  Discourses  on  Science  and  Literature,  p.  295.  (H.  F.  L.  No.  179.} 
(4959) 38X.7 
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p.  261.    (4959) 38X.7 
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^^X-XEMAiN,  Abel  Francois.  Cours  de  Litt^niture  Fran(;aise.  Tableau  de  la 
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*^^'<:ent.  Cammille.  [Reviser.]    See  Payen,  A.    Precis  de  Chimie  Industrielle. 
(5099) \ 462.12 

ow,  Rudolf.    The  cranial  aflSnities  of  Man  and  the  Ape.      31  pp.  16**, 
Su  Half  Hour  Researches  in  Popular  Science,  p.  23.    (5026) 1 48. 1 7 
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luus,  Publius  Maro.    The  works  of —  from  the  text  of  Heyne  and  Wagner^ 
'^th  English  notes,  original  and  selected,  by  Archibald  Hamilton  Bryce, 

•  .  .  with  numerous  illustrations.      London:  Charles  Gritfin  &   Company,. 
-   .  .  n.d.    8ml6%pp.  [8::J]+161+[125]+153+182+155— 266+[8]  (5144) 

268.14 

*^ -^UVTCS,  Marcus  PoUio.  The  Architecture  of—  in  ten  books,  translated  from 
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~        Julius.    Report  on  the  laws  according  to  which  the  mixing  of  fluids  and 


penetration  into  permeable  substances  occur,  with  special  reference  to 
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^**-^'-AiRE,  Fraii9ois  Marie  Arouet  f/<?.     [Nanineouleprejug(5vaincu.      pp.63, 
(^demoir.)]    See  Chefs-d'Oeuvres  des  Auteurs  Comiques.    8v.  12''.  Vol.  V. 
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Willi. un  ( "I'M.k.-.  .  .  .  With  vVJ6  ilUistrations.  New  York:  D.  Apple 
ton  iV  Co.     1-72.     ^  .  PI-.  T4"».     [Index,  pjh  xvi.]     (5:3(>^) 464.1J 

Wa(.xer.  Wilh»I;;i.  [N-t"-.  iiitrcli'-tinn  and  analysis.]  S<f  Plato.  Apolog 
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UKITiRSITT  OF  KDfNESOTA.  203. 

Walk  KB,  Sean  Cook.  Researches  relative  to  the  planet  Neptune.  60  pp.  4^ 
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See  Half  Hours  with  Modem  Scientists.    Second  series,  at  p.  2.    (5018) 
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of^  VoLVLatp.  117.     (520:J) 301.10 

ARi>Kit,  John  A.  Heilges  and  evergreens.  A  complete  manual  for  the  culti- 
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^- plates.     (5280) 516.17 
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p  Pp.  8^.  See  United  States,  Dept.  of  State.  Reports,  Inteniational 
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KdiKation.  Public  Libiiiries  in  tW —  The  editors  are  also  authors  of  € 
articl(^*;  on  School  and  Asylum  Libraries,  22  pp.  8  ;  College  Libraries.  OTpr 
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Watson,  John  Selby.  .  .  .  [Notes.)  See  .Eschylus,  Prometheus  Vincti 
(4»322j \ \ 147.1 
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Watson,  Richard.  The  Life  of  the  Rev.  John  Wesley,  A.  M.  Sometime  F< 
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ConliydriiM-  — Gyt^M" ;  Vol.  III.  iw;^  ;  pp. GOO,  Ha'maphoin  —  Mysor 
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12v.  8\    (54:34) 493 
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•  •  .  1877.    4^,  pp.  lxxii.+1764+portrait  and  three  colored  pktes.     (4233) 

R.  R. 

Wedgwood,  Hensleigh  ...  A  dictionary  of  English  Etymology.  Second 
®^tion,  thoroughly  revised  and  enlarged;  with  an  introduction  on  the  origin 
Slanguage.  Truebner&Co 1872.  8%  pp.  lxxi.+744.  (5127). 391. 16 

"EIGaxd,  Friedrich  Ludwig  Karl.  Deutsches  Wcerterbuch.  Dritte,  vcellig 
^"*^8«arbeitete  Auflage  von  Friedrich  Schmitthenners  Kurzem  deutschen 
^oerterbuche.  .  .  .  Giessen.  .  .  .  1857.    T.  Ricker.  .  .  .  2v.  8".    (5096) 

178.23 

Vol.!.  pp  j^j  ^  ggg^  A— Kyrle  Elelson.       Vol.  II.  pp.  ii  &  7C,  I-,,  to  Zwuentsehe. 
^achtrage,  pp.  4 ;  Berlchtigungeii,  i)p.  4. 

*^^»  John.  .  .  .  The  Hand- Book  of  Hydropathy;  for  professional  and  domes- 
tic nag.  ^^  ^jj  appendix  on  the  best  mode  of  forming  hydropathic  estab- 
^hnients.  Being  the  result  of  twelve  years'  experience  at  Gnifenberg  and 
J^'^ywalden.  From  the  second  I^ondon  edition.  Philatlelphia:  J.  W. 
^^iB,  .  .  .  1849.    16%  pp.  X.+411.     (4757) 374.8 
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Wells,  David  Ames.    Bliss,  George,    .  .  .   Eneeland,  Samael,   .  .  . 
brid^,  John,    .  .  .    Nicholas,  William  Ripley,    .  .  .     Cross,  C.  R.  . 
Annual  of  Scientific  Discovery:  or  Year  Book  of  Facts  in  Science  and 
.  .  .     Exhibiting  the  most  important  discoveries  and  improvements  in  . 
together  i^ith  notes  in  the  progress  of  science,  ...  a  list  of  recent  sdent 
publications;  obituaries  of  eminent  scientific  men,  etc.,  edited  by  —  . 
York:    Alljert  Mason,     .  .  .    and  Boston:    Gould  &  Lmooln.    1850-1( 
[Vol.  I.  1868.]    22v.  in21.    [1866  and  1867  in  Iv.]    18  portraits.    (5^ 

46' 

List  of  Portraits.— 1860,  Agassiz  ;  1851,  Silliinan  ;  1852,  Henry  ;  1853,Bache  ;  1854.Hir 
cock  ;  1855,  R.  M.  Hue  ;  1856,  Wymau  ;  1867,  H.  D.  Rogers  ;  1858,  Mitchell ;  isao, 
Lea :  18C1,  Gould  ;  1862,  Dahlgren  ;  1863,  Erickson  ;  1865,  Gllmore  ;  1866-7,  We: 
1868.  W.  B.  Rogers ;  1869,  Dana  ;  1870,  Fierce. 

Wells,  William  Vincent.    The  life  and  public  services  of  Samuel  Adams, 
a  narrative  of  his  acts  and  opinions,  and  of  his  agency  in  producing  and 
warding  the  American  Revolution.    With  extracts  from  his  correspondei 
state  papers,  and  political  essays.     .  .  .    Boston:    Little,  Brown  & 
1865.    4v.  8**,  pp.  xxi+512+portrait+facsimiles;  pp.  x-f-512+frontispic^-^ 
pp.  vii+460+portrait.    (5479) 395.  -^^ 

West,  Charles  E.    ...      [Revision.]     See  Butler,  J.     Hobart*8  anal>'Bis 
Bishop  Butler's  Analogy  of  Religion.    (5283) 384. 

Westgarth,  William.    .  .  .    Victoria;  late  Australia  Felix,  or  Port 
District  of  New  South  Wales;  being  an  historical  and  descriptive  aocoun. 
the  colony  and  its  gold  mines,  with  an  appendix  containing  the  reports  of 
Melbourne  Chamber  of  Commerce  for  the  lai^t  two  years  upon  the  condition 
progress  of  the  colony.    Edinburgh:    Oliver  &  Boyd.  .  .  .  London: 
kin,  Marshal  &  Co.    1853,  8°.pp.  xiv+390+96+map.    (5249) 39! 

What  is  Actinism?     2  pp.  16°.      See  Half  Hour  Recreations  in   Popi 
Science,  at  p.  477.     (5026) 148.  3 

Wheaton,  Henr}\    Life  of  William  Pinkney.    12%  pp.  48+vignette.       -^ 
Sparks,  J.,  Lib.  of  Am.  Biog.    VoL  VI.,  at  p.  1.    (4814) 38^- 

WniTiNO,   Henry.     Life  of    Zebulon  Montgomery  Pike.    98  pp.  16%      S^^ 
Sparks,  J.,  lib.  Am.  Biog.,  2d  series.  Vol.  V.  at  p.  217.    (4810)  . .  .3&4^  -^ 

Wheaton,  Henry.     [Joint  Author.]     See  Crichton,  A.  and  Wheaton,  ff^ 
Scandinavia,  ancient  and  modem.    (4928) 38ft^ 

■ 

Wheeler,  Gervase.  Rural  Homes;  or  sketches  of  houses  suited  to  American 
country  life,  with  original  plans,  designs  &c.  Auburn  and  Rochester: 
Alden  k  Beardsley.    1855.    16%  pp.  298+frontispiece.  (5268) .... 374.12 

Whewell,  William.  .  .  .  Architectural  notes  on  German  churches;  witii 
notes  written  during  an  architecturjd  tour  in  Picardy  and  Normandy.  The 
third  edition,  to  which  is  added  notes  on  the  churches  of  the  Rhine,  by  M. 
F.  DeLassaulx.  .  .  .  Cambridge:  ...  J.  &  J.  J.  Deighton.  1842. 
8%pp.  xv+:33;H-4plates.    (5515) 381.4 

Whewell,  William.  The  elements  of  morality,  including  iwlity.  .  .  . 
***  New  York:  Harper  &  Brothers.  .  .  .  1845.  2v.  12*,  pp.  401, 
424.    (Harper's  New  Miscellany,  I .  &  XL)    (5312) 375.1 

[Wuewell,  William.]  Of  the  plurality  of  worlds:  An  essay,  also  a  dialogue 
on  the  same  subject.  ***  The  tliird  edition.  London:  John  W.  Parker 
&Son.    ...     1854.    8%  pp.viii+404+frontispiece.    (5431). ..  .466.22 
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Andrew  Dickson.    The  Warfare  of  Science.    New  York:  D.  Appleton 
ACo.     ...    1877.    12%pp.l51.     (5149) 382.^' 

WHmt,  Bet.  Gilbert.  The  natural  history  of  Selboume.  ...  *  *  * 
New  York:  Harper  &  Brothers.  .  .  .  1847.  12%  pp.  335.  (H.  F.  L. 
No.  147.)    (4936) 389.15 

Whttnet,  Jofiiah  Dwight  .  .  .  The  metallic  wealth  of  the  United  States, 
described,  and  compared  with  that  of  other  countries.  Philadelphia:  Lip- 
imcott,  Grambo  &  Co.  .  .  .  1854.    8%  pp.  xxxii.+510.    (4721) 

W'hitnet,  Josiah  Dwight.    The  Yosemite  Guide  Book;  a  description  of  the 
Tosemite  Valley  and  the  adjacent  region  of  the  Sierra  Nevada,  and  of  the- 
big  trees  of  California.    New  edition,  revised  and  corrected.    With  four 
maps.    Published  by  authority  of  the  legislature  [of  California.]  1874.    16", 
pp.  vii.+186.   (4661) 248.17 

W^niTSEY,  William  Dwight  .  .  .  The  life  and  growth  of  language :  an  outline 
of  linguistic  science.  New  York:  D.  Appleton  &  Co.  .  .  .  1877.  12°,  pp. 
Tii.+326.    [Int.  Nat.  Series.]    (5010) 148.24 

W'jHiTTLESET,  Charles.  Ancient  mining  on  the  shores  of  Lake  Superior.  4**, 
32.  pp.+l  map.  See  Smithsonian  Institution,  Contributions  to  Knowledge, 
VoLXIII.  (1863)Art.4.    (5493) 441.1 

W'hittleset,  Charles  .  .  .  Description  of  ancient  works  in  Ohio.  4",  pp.  20+ 
7  plates.  See  Smithsonian  Institution,  Contributions  to  Knowledge,  Vol. 
111.(1852)  Art.  7.    (5483) 441.1 

•  ^SiTTLESEY,  Charles.  On  fluctuations  of  level  in  the  North  American  Lakes. 
4",  28  pp.+2  plates.  See  Smithsonian  Institution,  Contributions  to  Knowl- 
edge, VoL  XIL  (1860)  Art.  3.    (5492) 441.1 

^^SiTTLESEY,  Charles.  On  the  fresh- water  gUicial  drift  of  the  Northwestern 
States.  32  pp.  4**.  See  Smithsonian  Institution,  Contributions  to  Knowl- 
edge, VoL  XV.  (1867)   Art.3.    (5495) 441.1 

'^^^ITTLKSET,  Charles.  Life  of  John  Fitch.  86  pp.  16^.  See  Sparks,  J.,  Lib. 
of  Am.  Biog,  2d  series,  VoL  6,  at  p.  81.     (4810) 384.1 

^^XcKHAM,  Edward  C.  ...  [Commentary.]  See  Horatius.  Opera  omnia, 
VoL  L     (5013) 227.14 

'^^■^LKiNS,  A.  S.  ...  [Translat  r  of  notes  and  introduction,  with  many  addi- 
tions.]   See  Cicero.    The  orations  against  Catihna.      (5034) 258. 1 2 

^'^^•^iKnis,  General  John.  The  gathering  of  the  insurgents  on  Braddock's  field. 
[Letter  to  Wm.  Irvine,  Pittsburgh,  Aug.  19,  1794.]  8%  pp.  5-|-engraving 
of  the  field.  See  Historical  Society  of  Pennsylvania.  Memoirs  of —  Vol.  VI., 
at  p.  183.    (5203) 391.10 

^^*^'    Heniy.     .  .  .    Outlines  of  the  course  of  qualittitive  analysis  followed  in 


the  Griessen  laboratory.     With  a  preface  bv  Baron  Liebig.    Boston:  James 
Munroe  &  Co.    1847.    12%  pp.  xii.+l:^9+o  tables.     (5412). . .  .Chem.  Lab. 

^^Ujams,  John.  The  life  and  actions  of  Alexander  the  Great,  *  *  *  New 
York:  Harper  &  Brothers  .  .  .  184:3.  12%  pp.  351+map.  (H.F.L.No.  7.) 
(4844) 386.5 

^XLiAHS,  Thomas  and  Calvert,  James.     .  .  .     Fiji  imd  the  Fijians.    Edited 

by  George  Stringer  Rowe.    New  York:  D.  Appleton  &  Co.     1859.    8",  pp. 

x.-t-551+map+4  eng.+3  colored  plates.     (5242) 39 1 .4 

^^fcntenta :  Part  I.  The  Islands  and  their  inhabitants,  by  Thonuis  Williams,  pp.  509. 
Fart  II.  Mission  History,  by  James  Calvert,  pp.  341,  at  p.  210. 
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WiLLiAMs.  W.  Appletons  Railroad  and  Steamboat  Companion:  being  a  trav- 
eller's guide  throuj^b  the  Unite^l  States  of  America.  Canada,  New  Bnmswick 
and  Nova  Scotia  \^*itr  niap»^  of  the  c^untn*  through  which  the  routes  pass, 
in  the  Northern.  Midil^-  and  Eastern  States.  .  .  .  Illustrateii  by  'SO  maps 
engravt'il  on  -t*^-!,  inclu-lins"  four  plans  of  cities,  and  embellished  with  26 
enyrayinj^s.     N»^w  York:   I».  Appleton  A"  Co.     .  .  .     ISiS.    sm'!'  ,  pp.313. 

(4^03) 385.3 

Williamson.  Alexan'lrW.  .  .  .  Ch-^ini-trv  tor-tudents.  New  etlition.  Oxford: 
Clarendon  pre--.     1  ^6^.     10  .  pp.  xxii. — 479.     <  537'^  i . . .  * 228.8 

Willis,  Anson.  Oir  ir.lers  and  our  riirhts:  or  outlines  of  the  Unite<l  States 
Governm'-nt.  its  ori^i,  t.-ranch'->,  departments,  institutions,  otiieers  and 
mode-  of  oper.ition.  Illustrated.  .  .  .  Parmelee  A:  Co.  Philadelphia 
...     1  ^<fy.K     10  ,  j>p.  o04^4  eniri'aving's.     i  o25S  i 374. 1 5 

Willis.  KoWrt.  .  ..  Principlps  of  M'X  nanism.  E>e-igned  for  the  use  of  students 
in  the  InivHrsitie-.  and  for  enirineenncr  r-tud^nts  o-enerally.  Second  edition. 
John  Wiley  iV  Son.  New  York.   1^7'».  S  .  pp.  xxiv. 4-46-3.  (4.")7t3).  .147.11 

WiLLsoN.  Marcius.  .  .  .  The  Sixth  Reader  of  the  United  Stat*^  series  .  .  . 
Nt'w  York:  Harper \- Brothei-s.  .  .  .  1-^72.  12  ,  pp.  :i70.  ( 3146 ». 356. 12ex. 

WiNsOK.  .Justin.  .  .  .  [Readini^- in  popular  hbraries.  3  pp.  8';  Libnir}*  buU- 
(hnj?-,  11  pj).:  Libraiy  memoranda.  4  pp.  Ste  United  States.  Bureau  (^ 
Education.  Public  liV»ranes  in  the —  Vol.  I.  p.  431,  p.  460,  and  Vol.  II.  p. 
711 L.  R. 

Wilson.  C^orge  .  .  .  Inoriranic  Chemistry.  Revised  jmd  enlarged  by  Ste- 
venson Macadam  .  .  .  With  new  notation  added.  *  *  *  London  He  Edin- 
burrrh:  W.  A:  R.Chambers.  [* 'Educational  Coui-se."]  1S70.  16%  pp.  x.+:385 

(HOSj 466.19 

Wii>ON,  (ieor^e,  .  .  .  The  Life  of  the  Hon'^l^  Hemy  Cavendish,  including 
abstracts  of  his  more  important  scientific  papers,  and  a  critical  inquiry  into 
the  claims  of  all  th»^  alleged  discoveries  of  the  composition  of  water.  London: 
.  .  .  The  Cavendish  Society.  18ol.  8%  pp.  xi v. -|-4784-portrait  of  Caven- 
dish.    (o:W3) 493.4 

W1L.SON,  .Tauies  .  .  .  Descriptive  sketches  of  the  Natural  History  of  the  North 
Ameiican  Regions.  12-J  i)p.  12'.  See  Tytler,  P.  F.  Historical  view  of  the 
process  of  discovery  on  the  more  northern  coa.sts  of  America,  at  p.  210. 

(4x76) .' 387.8 

Wiij^ON,  James.  .  .  .  [Zoologv'  of — ]  See  Murray,  H.  [and  others.]  His- 
toncal  and  descriptive  account  of  British  India.  3v.  12"^,  Vol.  III.  p.  11, 
(4873) 387.5 

Wii^ON,  James.  .  .  .  [Natural  Histoiy  of — ]  See  Jameson,  R.,  Wilson,  J. 
and  Murray   H.     Nan-ative  of  discover}-  and  adventure  in  Africa.     12*. 

(4^.V2) "^ * 386.13 

Wilson,  John.     .  .  .     Our  farm  crops,  V»eing  a  popular  scientific  description  of 
the  cultivation,  chfmistr\%  diseases,  remedies,  tVc,  of  the  various  crops  culti- 
vated in  ^ireat  Britain  and  Ireland.     *  *  *    Blackie  «Sr  Son :  .  .  .  London: 

n.  d.     [Prcf.  lx.')9.]     2v.  8  .      (46:;G) 617.1 

Wilson,  John.  Our  IsraeHtish  ori<jrm.  Lectures  on  ancient  Israel,  and  the 
Israclitish  origin  of  the  modem  nations  of  Europe.  *  ♦  *  Second  American^ 
from  the  third  London  edition.  Philadelphia:  Daniels  k  Smith  .  .  .  1850. 
12  ,  pp.  237.     (.Y287) 376.29 
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WiL-e^N,   Thomas.        Bishop  of  Sodor  and  Man.       The  works  of—       .  .  . 

-virith  his  life    ...    by  the  Rev.  C.  Curtwoll.    The  second  e<lition.    °  *  * 

i3ath:  printed  by  K.  Cui-twell,  and  sold  by  C.  Dilly,  Poultny,  London.  178*J. 

r.  2v.  in  1.    [Portniits.]    (5:OT) 49 1. 1 0 

Coiitc'Uts:  Vol.  I.  Lift",  pp.  88.  Instructions  .  .  .  Lord's  Supper,  p.  87  ;  Instruction  for 
India,  p.  12r» ;  Privato  and  Fiiinily  rrayer.  p.  200  ;  Forms  of  Consecration, 
p.  2*27  ;  rarocliialia,  p.  235  :  Maxims  of  I'icty,  tH.c.,  p.  271  ;  Form  of  Prayer 
for  the  Herrinj;  Fisliny  ;  p.  325:  Form  of  Kxcommunication,  p.  329; 
Form  of  Keeuivinj;  Penitents,  p.  3;J3  ;  Instructions  of  an  Academic  Youth, 
p.  33U  ;  Catoelietical  Instructions,  p.  343  ;  Sacra  Privata,  and  Meditatious, 
p.  353  ;  History  of  tlie  Isle  of  Man,  p.  447. 
Vol.  II.  pp.  [v.]  &  192,  Sermons. 

WiHSiffEB,  Lutlwig,  F.  A.     Altnordische  Gnuuniatik  aus  dem  DaDnischen  ueber- 
sotzt  von  Dr.  E.  Servers.     HaUe:    .  .  .    1871.  8%  pp.  viii.+160.      (1670) 

178.18 

WuvojiELL,  Alexander.    Geolof,'y  of  the  Stars,    ol  pp.  16'.    See  ILilf  Hour 
ii<?creation8  in  Popular  Science,  at  p.  255.     (5026) 148.1 7 

'^JJVi'^SK,  Samuel  H.  ...  Mathematical  exercises:  Comprising:  45(X)  exam- 
plci*,  .  .  .  with  tables,  formuhe,  answei-s  and  references.  New  edition. 
Lojadon:  Longimin,  Green  \:  Co.  1S75.  12%  pp.  viii+444.  (5177)  375.25 

^lirrMM^  BOP,  Robert  Charles.  Wuijliinj^ton,  IJowdoin  and  Franklin,  as  portrayed 
ia  occasiomU  addi-esses:  With  a  few  brief  pieces  on  kindred  topics,  and 
W"itMi  notes  and  illustrations.     Boston:     Little,  IJrown  k  Co.     1876,    S''  pp. 

1^$C5.    (5073) 227.19 

y^iUT,      "William.     .  .  .     Sketches  of  the  life  and  character  of  Patrick  Henry. 
•  -         .    Revised  edition.     .  .  .     Ithaca,  N.  Y.:     ...     Andrus,  Gauntlett 
'-0.  n.d.  [Copyright,  18:J9.1  8  ,  pp.  :)06.+portiuit.  (4656) 218.16 

IING,  William,  M.  I).  ...  A  systenialic,  arrangement  of  Hritisii 
its;  with  an  easy  introduction  tu  the  study  of  botuny.  Illustrated  by 
^^t-^^^KDer-plat-es.  llie  fourth  edition.  .  .  .  correlated  mid  enlarged,  by 
'^^iliam  Withering,  Escj.  ...  *  *  *  ...  London.  ...  T.  Cadell, 
J^i*=^^  .  .  .  ISOl.  4v.  8,  pp.xiv-H02-l-19  plates;  409+[l  1+plates 
20--^il;  44:3  to  yOO+plates,  Nos.  29,  .".O  (Index  to  Vols.  2  &  ;).);  444^  plates 
No-^  ^  20-28.    (5251 ) 464.3 

WiTUK>:*^;jijo^  William,  i:,V/.    .  .  .    [Corrected  and  enlarged.]    5e<;  Withering, 

'"*"-*iiam,   M.  D.      Systematic    tu-rangement    of    British    plants.    4v.   S"'. 
{h2^^) 4043 

WcEiiL^^^^^  Friedcrich.  .  .  .  The  annlytiral  chemist's  a.'<sist^int:  A  manual  of 
^n^^-^^^icai  analysis,  both  qualitiitive  and  quantitativj'  of  natui-al  and  artiHcial 
|^^^^.^ganic  compounds,  to  which  are  appended  the  rules  for  detecting  an5enic 
1"^  ^sase  of  poisoning.  Translated  from  the  Gtnuian,  with  iui  introduction, 
"'^^^xations  and  copious  additions,  by  Oscar  M.  Lieber,  .  .  .  Philadelphia: 
^*^^  *^  Carey  Baird,  ia52.     12  ,  pp.  xix+;]U.     (5414) 466.15 


'  ■•—•e  Volson.  ...  A  treatise  on  the  r(^^istJUlce  of  materitds,  and  an 
*P^^*^^dix  on  the  preservation  of  timber.  Second  Kdition.  New  York: 
Joh:ic^    Wiley  &  Son.     ...     1875.    8  ,  pp.  x. +31:5  [One  Diagram.]    (4559) 

W  'fc*  147.12 
xi  *^<aatio  C.  A  contribution  to  the  history  of  the  fresh  water  Algfe  of 
^^  h^  America.  .  .  .•  4^*,  274  pp.+29  colored  plates.  See  Smithsonian 
***»^tiiition,  Contributions  to  Knowledge.  Vol.  XIX.  (1874.)  Art.  3. 
^^*^i 441.1 
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Wood,  Joseph.  Results  of  meteorological  ol^ervations,  at  Marietta,  Ol 
V>etw*H^n  1^17  an«l  1^2:>.  Reduceil  an«l  discussed,  ...  by  Charles  A.  Scb.^ 
4  ,  i»i'.'»2-rH  woo<l  outs.  See  Smithsonian  Institution,  Contribationab> 
Kuowl.-dfe^p,  Vol.  XVI.  (1^70)  Art.  4.  (MOG) 443 

W(M)ii.«.  I/fonard.  [Sermon  on  HfaK>n  in  Kelijjion.)  Sec  Murray-st.  Cha^ 
N<\v  York.    IMsooun^e.'*.      (VVIG 1 1 5*2 

\Vu<»iJi;iiii)OK,  John.  [Sermon  on  Enmity  against  God.]  See  Murray-st.  ChuK: 
X«'w  York.    L>iH  ourse>.     .  .  .      (4'>46j 1 5*^ 

W<><n)\VARD,  George  K.  and  Tiiompson,  Edward  G.  Wo<xiward's  naticv 
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IIi>toric;d  works  of—     (oPJl ) 376.1 
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pp.xi.+107.    (51:32) 258.2 

Xe>*opiion.  Anabasis.  [Edited  by  George  Long,  3d  edition.]  ♦  *  *  Londd 
Dulau&Co.  .  .  .  1848.    12%  pp.  xvi.+348.     (5187) 258^ 


«  I 

UNIVERSITY  OP  MIKKESOTA.  211 

XKSQ'OPHOir.  Xenophontis  Expeditio  Cyri,  ex  recensione  et  cinq  annotaiionibus 
ILadoYici  Dindorfii.  Editio  secunda  auctior  emendatior.  Oxonii:  E  Typo- 
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Mew  York:  D.  Appleton  &  Co.  .  .  .  1856.  12%  pp.  343.    (5167). 382.18 

Yox«-<3B,  John  Eyre.    See  Horatius.    The  complete  works  of.    (5190) 473.7 
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irates  of  wages,  the  cost  of  subsistence,  and  the  condition  of  the  working 
olasses  in  Great  Britain,  France,  Belgium,  Germany,  and  other  countries  «f 
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Geological  Survey.    By  D.  D.  Owen.    1856.    rS**. 

Maine. 

Agriculture  of  Maine,  1860-1875.  15v.  8°.  (1869 n.r.)  Agriculture  and 
Geology.    Second  series.    1861.    8*^. 

Massachusetts. 

Board  of  Education,  1860-1871.  llv.  S\  (1870n.r) ;  Report  of  Boston 
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North  Carolina. 

Geological  Survey ;  Vol.  I.    1875.    8**. 
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^  EN  T*SYL VAN  r  A . 
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A.DDRESS. 


The  Unitersity  of  Minnesota, 
Minneapolis,  Minn., 
December  31,  1877. 

To  the  President  of  the  University  : 

Dear  Sir — I  have  the  honor  to  offer,  and  to  transmit  through 
you  to  the  Board  of  Regents  of  the  State  University,  the  Annual 
Report  required  by  law  on  the  progress  of  Geological  and  Natural 
History  Survey  of  the  State,  being  the  sixth  since  the  beginning 
of  the  survey. 

Very  respectfully,  your  obedient  servant, 


E    PUBLICATIONS    RELATING    TO    THE    GEOLOGY   OF    MIN- 
NESOTA. 
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from  the  ]Visco)isi)i  Ihnotis  for  is/i^.     Out  of  pnut. 
>t(itlstic.s  ataJ  llistar//  of  the  Prorlnrtlon  of  Iron,  hi/  A.  S.  Heiritt.     47  pp., 

I'^fjO.     Ue}>rint  of  <t  fnijnr  r<o</  Ik  fore  the  American   Geogrnphical  and 

Statistical  Societ'/,  January  31,  I'^'fd.     Out  of  print. 
Rejjort  of  A)ifh'rson  and  Clark,  Coniniissioners  on  the  Geohjgy  of  the  State, 
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Rej>ort  of  If.  II.  Ea)n(  s  on  .^^onif  of  the  }iotiher)i  and  middle  countless  of 
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ISfjO.     2  }>p.  Sro.     Found  only  in  tlie  E.recutire  Documents. 
Rcjtort  of  a  Geological  Surrry  of  the  riciuity  of  Belle  Plaine,  Scott  county, 

Min)U'sofa.     A.    Wimhell.     June  77,  7S77.     Sro.  h)  pp. 
The  First  Annual  lirjtort  on  tlie  Geological  and  Xatural  Ilistoty  Surrey  of 

Minnesota,  for  the  year  is r^.     liy  X.  II.  Wi)ichell.     Sro.  112  pp.,  with  a 

colored  ge<dogical  map  <f  the  Statr.     Published  in  the  Regents^  Reiwrtfor 

1^12.     Out  of  jn'int. 
Hie  Secojul  Annual  Report  on  the  Geological  and  Xatural  History  Surrey 

of  the  State,  for  the  yar  /sTV.     By  X.  If.  Winchell  and  S.  F.  Peckliam. 
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The  Fourth  Annmil  Report  on  the  Geological  and  Xatural  History  Surrey 

of  Minnesota,  for  fhr  year  ls7.'}.     By  X.  II.  Winchell,  assisted  by  M,  W. 

Harrington.     li)2  pp.  sro. ;  ulth  four  county  maps  and  a  number  of  other 

illustrations.     Also  piddishcd  in  the  Rrgmts"  Report  for  Isl.'j. 
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Chemistry  by  S.  F.  Peckhaui.  Ornithology  by  P.  L.  Hatch,  Entomology  by 
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SUMMARY    STATEMENT. 


The  Regents  having  authorized  a  joint  examination  with  the 

te  Board  of  Health  of  the  water  supply  for  domestic  uses  in  the 

River  valley,  the  first  work  undertaken  in  the  season  of  1877 

an  attempt  to  ascertain  the  cause  or  causes  of  the  unwholesome 

'ter  often  found  in  common  wells  throughout  the  valley  of  that 

About  four  weeks  were  spent  in  that  part  of  the  State,  the 

rvations  extending  from  Breckenridge,  the  present  terminus  of 

St.  Paul  &  Pacific  Railroad,  to  Winnipeg  in   Manitoba.       The 

ils  and  the  results  of  this  examination  will  be  found  in  the  fol- 

pages.     It  is  suflBcient  here  to  say  that  the  chief  cause  of  the 

^"fc-^^nant,"  or  foul   water  so  common  in  wells  of  that  part  of  the 

was  found  to  be  the  almost  universal  practice  of  curlnng  wells 

'fcl  pine  wood  ;  and  that  there  is  nothing  in  the  water  itself  which 

■^   "^unwholesome  or  injurious.     It  is  true  that  Avells  from  the  drift- 

^*^^*y  are   apt  to  be  more   or  fess   alkaline,  unless  from  extensive 

Sf^.^el  or  sand  beds  within  the  clay,  but  there  is  no   rejuson,  except 

^^"^ificial  or  unnatural  causes,  why  the   water  of  that  part  of  the 

^^*^t«  should  become  foul  or  "^stagnant''  in  common  wells,  any  soon- 

^^  <^T  more  frequently  thim   in  any  other  equally  clayey  portion   of 

^^^    northwest.     It  was  found,  indeed,  later  in  the  season,  that  this 

^^Sculty  is  by  no  means  confined  to  the  valle}'  of  the  Red  River  of 

^^    ^orth.     It  is  encountered  with  equal  freciueiiey  throughout  the 

^^ti-ire  western  half  of  the  State,  from  the  Iowa  line   northward  to 

"'•^■^iiiitoba,  and  must  be  referred  to  some  cause  that  is  not  local  in  its 

^Pt^lication.    In  the  absence  of  stone  for  walling  their  wells,  the 
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earl}'  settlers  of  the  prairies,  who  have  been  generally  men  of  little 
pecuniary  means,  have  resorteJ  to  the  use  of  pine  plank  for  curbing 
them,  on  account  of  its  availabilit}'  and  cheapness,  and  to  this  prax*- 
tice  may  be  attrilnited  by  far  the  greater  portion  of  the  difficulty, 
resulting  in  many  rases  of  sickuess  (usually  typhoid  fever)  and 
many  deaths.  This  fact  cannot  be  too  widely  published,  nor  its 
pernicious  effects  on  the  general  health  and  prosperity  of  the  newly 
settled  ct>unties  Uto  strongly  impressed  on  the  people. 

Reconnoissances  into  different  parts  of  the  state  have  been 
made  during  the  season,  having  different  objects  in  view,  viz.:  one 
into  Wright  county  for  the  examination  of  localities  of  reputed 
''coal"  outcrop  ;  one  into  Rice  county  pre]iaratory  to  the  survey  of 
the  county  )^y  Prof.  L.  B.  Sperry;  one  into  Goodhue  county  pre- 
paratory to  the  full  examination  of  that  county  during  the  coming 
season  ;  one  over  the  line  of  the  Northern  Pacific  railroad  supple- 
mentary to  the  water-examinations  of  the  Red  River  valley  earlier 
in  the  season,  and  for  geological  oljservations,  and  one  into  Morrison 
county  for  the  i)uri)0se  of  preliminary  geological  observations.  The 
results  of  thr^se  reconnoissances  are  given  in  the  following  report, 
so  far  as  tlie\'  can  ])e  made  useful  at  the  present  stage  of  the  survey. 

In  the  survey  of  Hennepin  county  it  was  found  necessary  to  em- 
brace some  \y.iYts  of  Ramsey,  and  during  the  past  season  the  survey 
of  that  county  was  conii>leted,  and  is  herewith  reported,  with  the 
usual  maps  and  diagrams. 

Rock  and  Pipestone  counties,  the  most  southwesterly  in  the 
State,  have  also  been  examined,  and  are  reported  in  the  same 
manner. 

Rice  county  has  also  been  surveyed  in  detail  by  Prof.  L.  B.  Sper- 
ry of  Xorthlield  College,  and  his  report  on  the  same  is  herewith 
transmitted. 

Further  exnmination  of  the  fossils  of  the  Trenton  was  carried  on 
during  the  intervals  of  interruption  of  the  field-work,  and  some 
further  notes  on  the  same  are  given  in  the  following  pages.  It 
cannot  1)»^  expected,  however,  that  while  the  field-work  is  steadily 
canied  on  the  detniled  la])oratory  work  of  palaeontology  and  litho- 
logy  will  progress  with  equal  pace  without  the  employment  of  ex- 
tra assistance.  Still  such  progress  as  is  possible  will  be  reported 
from  time  to  time. 

There  is,  accompanying  this,  a  detailed  report  on  the  General 
Museum  for  the  year  1877,  showing  the  addition  of  minerals,  and 
specimens  of  foreign  rocks,  as  well  as  the  naming  of  fossils  in  the 
cases  of  the  Museum.  There  is  work  enough  now  on  hand,  in  the 
Museum,  to  require  the  steatly  work  of  a  man  a  whole  year,  with 
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r         Dothing  else  to  do.    It  cannot  be  impressed  to  strongly  on  the  Re- 
^         ^tits  that  there  is  a  necessity  of  employing  more  assistance,  or  of 
*^e   curtailment  of  some  of  the  labor  now  devolving  on  a  single 
'Da^n.    It  is  certainly  very  necessary  that  the  Museum  be  placed  in 
^fc*  iDest  condition.    This  implies  the  working  up  of  many  boxes  of 
^^Q^terial,  both  in  mineralogy  and  lithology,  and  in  palaeontology. 
This  is  nearly  all  within  the  purview  of  the  geological  survey  of  the 
State,  the  material  being  almost  all  the  product  of  the  field  exami- 
nations, and  would  redound  to  its  substantial  progress  perhaps  to  a 
S'^oater  extent  than  the  continued  and  constant  prosecution  of  the 
fielii-work. 

The  report'of  Prof.  Peckham  on  the  chemical  analyses  of  various 
substances  submitted  in  the  progress  of  the  field-work  is  also  in- 
^Ivided  in  the  following  pages;  also,  that  of  Dr.  P.  L.  Hatch  on  the 
^^^^vestigations  he  has  prosecuted  during  the  year  on  the  ornithology 
the  State. 
The  year  has  been  signalized  by  the  disappearance  from  the  State, 
from  the  entire  Northwest,  of  the  Rocky  Mountain  Locust. 
The  interesting  and  important  report  of  Mr.  Whitman  on  the 
X^heuomena  and  causes  of  such  disappearance,  and  on  other  insects 
^*^*^jUTious  to  farm  products  still  existing  within  the  borders  of  Min- 
^^^aota,  is  also  transmitted  herewith. 

In  Botany,  while  there  has  been  a  steady  increase  of  specimens, 
S^tliered  by  Mr.  Herrick,  or  presented  by  other  collectors,  there 
*^^s  been  no  attempt  at  classification  or  thorough  examination.  The 
I^xx>gres8  of  the  work  in  this  field  will  be  mainly  in  the  gathering 
^-•^  material,  for  several  years;  but  finally  the  aid  of  expert  botanists 
^^^11  have  to  be  obtained  in  the  preparation  of  a  final  report. 

Xh«  officers  of  the  Northern  Pacific  and  of  the  St.  Paul  &  Duluth 

^Iroods  very  courteously  furnished   the  State  Geologist  with 

^^saes  over  their  roads  while  engaged  in  the  northern  part  of  the 

^^ate,  and  those  of  the  St.  Paul  &  Pacific  and  of  the  Red  River 

"^  ^ansportation  Company  extended  the  same  favors  during  the  pro- 


is  of  the  survey  of  the  Red  River  water  supply. 

A  considerable  portion  of  the  season  has  l^een  spent  in  the  north- 
half  of  the  State.    What  has  been  done  there  has  been  of  the 
ure  of  hasty  reconnoisances.    Nothing  else  is  possible.    The 
^ans  now  available  for  the  survey  will  not  warrant  the  commence- 
^^^Ut  of  detailed  surveys  in  a  region  mainly  without  roads  and  but 
I      ^l^arsely  inhabited,  however  great  the  need  of  geological  examina- 
I      ^^on.     It  is  mainly  for  this  reason  that  the  survey  has  been  carried 
I     ^^  during  the  past  six  years  in  the  southern  portion,  where,  at 
1     ^Xiuch  less  expense,  the  utility  of  the  survey  could  be  demonstrated 
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and  its  progress  be  more  evident;  as  it  is  well  known  that  geological 
surveys  have,  in  various  states,  come  to  unfortunate  interruption, 
and  sometimes  final  termination,  for  causes  immediately  political  or 
economical.  The  time  has  come,  however,  when  it  will  not  be  pru- 
dent nor  just  to  further  ignore  the  northern  half  of  the  State. 
An  unusual  impetus  in  immigration,  and  in  prospective  mining, 
has  stirred  the  people  in  that  part  of  the  State,  during  the  past 
3'ear,  to  make  serious  demands  for  the  services  of  the  Geological 
Survey  in  exploring  and  developing  their  material  resources.  The 
enterprise  of  the  government  of  the  Dominion  of  Canada  on  our 
northern  frontier,  in  the  building  of  railroads  and  canals,  will  not 
fail  to  react  powerfully  on  the  State  of  Minnesota  north  of  Lake 
Superior.  The  Canadian  geologists  have  alread}'  visited  and  re- 
ported a  number  of  times  on  the  contiguous  portions  of  the  British 
Possessions.  It  seems  to  be  very  necessary  to  subject  that  part  of 
the  State  to  a  thorough  geological  survey;  but  it  will  require  ex- 
pensive outfits  for  two  or  three  exploring  parties,  and  it  would  be 
several  years  before  the  survey  could  progress  sufficiently  to  warrant 
a  final  report.  Meantime,  during  the  progress  of  the  work  in  the 
northern  part  of  the  State,  investigations  should  not  be  suspended 
in  the  southern  portion.  In  order  to  carry  on  the  survey  now  as 
it  seems  to  be  necessary,  an  additional  sum  of  six  or  eight  thousand 
dollars  per  annum,  for  about  four  years,  should  be  available.  It 
would  then  ])e  i^ossible,  probably,  to  issue  a  couple  of  volumes  of  a 
final  report,  one  on  the  southern  palaeozoic  formations,  and  one  on 
the  motaniorphic  and  azoic  rocks  of  the   northern   portion   of  the 
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THE    WATER    SUPPLY    OF    THE    RED    RIVER 

VALLEY. 


The  State  law  by  which  the  survey  is  being  carried  on  requires  a 
complete  account  of  the  mineral  and  other  waters  of  the  State,  includ- 
ing accurate  chemical  analyses.     It  was  at  the  instance  of  the  Secre- 
tary of  the  State  Board  of  Health  that  the  immediate  examination  of 
this  region  was  undertaken ;  the  sanitary  questions  involved   being 
''egarded  of  great  importance.    With  a  view  to  the   co-operation  of 
fte  Regents  and  the  State  Board  of  Health  in  this  examination,  a 
joint  party  was  organized,  con  ^I  >ting  of  the   State   Geologist,  with 
"of.  S.  F.  Peckham  on  the  part   of  the   Regents,  and   Dr.  C.  N. 
Hewitt,  Secretary  of  the  Board  of  Health.     The  plan  of  procedure 
consisted  in  a  descent  of  the  valley  from  Breckenridge,  on  the  St. 
"aul  &  Pacific   Railroad,  to  Winnipeg,  in  Manitoba,  stopping   at 
the  principally  settled  points  for  information  concerning  the  objects 
^f  the  survey,  examining  all  accessible  wells  and  procuring  samples 
^^  Water,  and  carefully  noting  the  nature  of  the  river  bluffs.     Sub- 
^Qently,  and  during  the  further  prosecution   of  the  field-work 
^ver  the  western  portion  of  the  State  during  the  season,  more  ex- 
^^ded  observations  on  the  same  subject  were  made   by  the   State 
"^ologist  outside  of  the  Red  River  valley,  and  the  valley  itself  was 
H^U  visited  for  further  facts  of  comparison  and  verification.    The 
concliisions  arrived  at  in  this  report  are  based  on  all  the  facts  ob- 
8erve<i;  and  as  they  vary  somewhat  from   opinions   advanced  by 
^^^f  members  of  the  party,  it  is  but  just  to  relieve  them  from  all 
'^Poxisibility  for  them.     Soon  after  the  return  of  the  party  a  sum- 
^^^^^  of  these  conclusions  was  prepared  at  the   instance  of  Gov.  J. 
°-  WUsbury,  and  it  was  published  in  the  Pioneer  Press  for  Septem- 
^  18, 1877. 
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It  is  also  necessary  to  state  that  the  samples  of  water  selected  foir 
analysis  were  not  such  as  would  test  the  correctness  of  these  con-^ 
elusions,  nor  tluit  of  any  theory  that  has  yet  been  advanced  for  the 
cause  of  the  foul  waters  of  the  Red  River  valley.  In  order  to  de- 
termine something"  by  chemical  analyses  of  the  waters,  the  writer 
selected  and  ur:j:ed  the  full  analysis  of  four  samples  only,  with 
qualitative  tests  for  other  samples  to  show  their  relations  to  either 
of  these,  viz.: 

1.  Some  simply  alkaline  water  from  a  deep  well. 

2.  Alkalin^i  water  from  some  deep  well  contaminated  by  organic  decay. 

3.  Water  from  some  shallow  well  nncontaminated  l^y  organic  decay. 

4.  Water  from  a  siiallow  well  foul  from  organic  decay. 

The  anal3'sis  of  water  from  the  following  wells,  conforming  to  the 
conditions  required  by  the  above  varieties  of  water,  was  recom- 
mended for  the  puri)ose  of  arriving  at  some  satisfactory  result. 
It  is  to  be  hoped  that  the  survey  may  be  able  at  some  future 
time  to  institute  further  examination,  and  chemical  analysis, 
should  the  explanation  here  given  not  prove  sufficient. 

1.  Water  from  the  Brewerj-  at  Moorhead. 

2.  Town  well  at  Breckenridge. 

3.  McHench's  cistern  well  at  Fargo. 

4.  Well  at  Mr.  Sloggy's  house  (not  the  Bramble  House.) 

The  Fads  Known  Before  the  Surreij. 

The  flat  prairie  country  generally,  throughout  the  western  por- 
tion of  the  State,  has  been  much  troubled  by  bad  well  water.  This 
has  been  reported  to  the  survey  from  Lyon,  Renville,  Redwood  and 
Murray  counties,  in  the  southwestern  portion  of  the  State,  and  had 
by  the  parties  troubled  by  bad  water  been  attributed  to  a  so-called 
*^ peculiar  clay,"  a ''blue  clay,"  a '' black  clay,"  or  to  some  other 
deposit  in  the  drift  which  had  been  met  with  in  the  wells.  Simi- 
lar reports  had  come  from  the  country  further  north,  and  latterly 
from  the  Red  River  valley  specially.  The  settlement  of  the  Red 
River  valley  has  been  rapidly  going  on  during  the  past  two  years, 
and  these  difficulties  were  more  numeroush'  and  urgently  presented 
from  that  quarter  of  the  State.  As  these  waters  had  a  very  delete- 
rious eifect  on  the  health  of  the  people,  and  threatened  to  retard 
the  development  of  that  portion  of  the  State,  the  State  Board  of 
Health  very  wisely  initiated  the  sj^stematic  examination  of  the 
whole  question  which  is  now  being  made,  but  directed  itself  specifi- 
cally to  the  valley  of  the   Red   River  of  the   North.    The   waters 
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filoin  the  wells  dug,  whether  deep  or  shallow,  have  been  found  to 
become  foul,  or ''stagnant,"  sooner  or  later,  and  if  their  use  has 
continued  much  beyond  the  discovery  of  this  condition  thej  have 
produced  diarrhoea  of  a  persistent  nature,  and  finally  typhoid  fever. 
Some  cases  have  terminated  fatally.    These  facts  were  of  occurrence 
on  the  line  of  the  St.  Paul   &  Pacific   Railroad,  at  nearly  all  the 
statioDs  west  of  the  line  of  the  Big  Woods,  even  outside  the  valley 
of  the  Ked  River;  on  the  Northern  Pacific  Railroad  west  of  Detroit; 
along  the  same  railroad  in  Dakota,  and  down  the  valley  to  Winni- 
peg.   These  efiects  were  known  also  south  of  the  Minnesota  river, 
\)ut  they  have  not  been  attributed  so  directly,  so  far  as  the  writer  is 
a^vare,  to  the  water  used  for  domestic  purposes.     Yet  typhoid  iever 
and  intestinal  diseases  have  had,  during  the   past  ten  or  fifteen 
years,  an  area  of  greatest   prevalence  in  western  Minnesota  and 
lo-wa,  according  to  the  ninth  United  States  census.   The  ascertained 
relation  of  cause  and  eflect  between  bad  well  w^ater  and  these  dis- 
eases in  one  section  of  the  State,  together  with  the  known  existence 
of  the  same  efiFect  in  another  section  under  like  conditions  of  soil, 
climate  and  surroundings,  reasonably  leads  to  the  inquiry  whether 
the  same  cause  has  not  prevailed  there  also,  though  it  may  not  have 
leen  so  distinctly  recognized.     Another  fact  that  had  been  stated 
Mid  well  authenticated  before  the  beginning  of  the  survey,  was  the 
good  quality  of  the  water  when  the  w^ells  were   first  dug.     It   has 
^  been  stated  that  during  the  construction  of  the   railroads  that 
cross  that  portion  of  the  State,  a  number  of  shallow  wells  were 
d^  in  the  surface  of  the   prairie,  without  reaching   much   water, 
^i  that  they  often  became  foul  in  a  few  days,  though   wholly   un- 
curbed. 

The  Wells  that  were  Visited  and  Examined. 

The  following  facts  were  gathered  by  the  writer: 

Morris. — At  Morris,  in  Stevens  county,  which  is  on  the  Pomme  de 

Terre  river,  a  tributary  of  the  Minnesota,  and  not  within  the  valley 

w  fied  River,  the  wells  are  usually  bad,  and  the  people  generally  use 

wie  water  of  the  Pomme  de  Terre.     A^'^ells  have  to  be   dug   rather 

wficpt  and  through  a  blue  hard-pan.    The  railroad  company  are  now 

boring  a  well  having  a  diameter  of  sixteen  inches.     They  turn  a 

•cirtof  auger  by  a  single  horse-power,  and  take  out  the  clay  as   an 

I  iOger  takes  out  wood,  but  it  has  to  be  lifted   out   frequently.     The 

BUterial  thrown  out,  now  at  the  depth   of  56  feet,  is  a  blue   claj- 

ijih  few  stones,  but  some  small  gravel.     No  water  has   been   met 
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According  to  Mr.  Leonard  B.  Hodges  a  well  of  good  water 
obtained  at  Morris  later  in  the  season  of  1877.  It  is  owned 
Judge  L.  E.  Pierce.  It  is  surrounded  by  foul  wells,  several  oi 
about  tile  same  dt-pth.  and  others  of  not  half  that  depth.  It  is  iK3 
every  respect  like  many  other  wells  at  Morris,  except  in  not  havi:KX| 
wood  curbing.  It  was  "driven,"  /.  p.,  after  digging  some  depth 
iron  pij^e  with  protected  sieving  was  driven  into  the  clay  till  wa 
was  t'oiind  whicli  rose  in  the  pipe.  This  well  was  good  and 
remained  so. 

Si,  GiO.rU'U^-^  Sprlnrp.  yE\  Spc.  17,  T.  130,  45,— Thr-^^ 
miles  from  Camp]>ell  station,  a  little  south  of  east.  Here  a-:*^ 
St.  (.Tabrielle  Springs,  said  to  furnish  "good  water:''  but  althou^^^ 
there  is  a  scummy  deposit  of  iron  running  from  them  the  wa 
tastes  alkaline,  and  is  very  much  like  the  water  of  the  deep  well 
the  station.  There  is  a  l>oggy  area  of  about  two  and  a  half  ac 
lying  a  few  feet  above  the  water  of  the  stream  (Kabbit  river)  fro:^^ 
whiih  the  water  of  the  springs  runs  into  the  creek.  This  area  is 
a  bend  of  the  stream,  and  lies  a])Out  six  feet  below  the  general  ler'* 
of  the  prairie.  The  stream  is  about  twelve  feet  below  the  praiii 
and  emptit.'S  in  Bois  des  Sioux  river.  It  is  a  small  stream  and  h 
clear  water,  Ijut  an  imperceptible  current.  In  some  of  the  sprin^^""^ 
which  are  scattered  over  the  boggy  area  mentioned,  there  is  a  ligh"^' 
colored  sand  seen  l)oiling  up  with  the  water,  and  in  the  sand 
alsr>  some  weatliered  small  shells.  The  bog  itself  is  peaty,  and  she 
some  small  fre^h-water  shells.  The  banks  of  the  stream  sha 
nothing  i)ut  the  usual  gray  drift-clay,  containing  boulders  of  gr 
ite  and  many  i)ieces  of  limestone.  The  w\ater  of  the  creek  tast^^ 
swampy  and  i!at.  The  stones  and  the  gravel  of  the  drift,  along  tta-^ 
low  Idutts  of  the  creek,  are  mainly  uf  limerock — perhaps  thre^*" 
fourths  of  them,  the  rest  being  granite,  \'c. 

Over  the  surface  of  the  prairie  about,  which  is  nearly  flat,  are  oo  ^ 
casional  fragments  of   limestone,  whicli  are  usually  somewhat   im-  ; 
])e(ldeil  in  the  surface,  showing  the  ghirier  origin  of  even   the  latest 
part  of  tliis  tlat.     There  is  no   loam  here,  nor  stratified  fine   clay., 
ThrTe  is  onlv  a  ^rravellv  or  stonv  cla}''  tliat  is  blackened  at  the  sur- 
fare.     On  making  a  few  qualitative  tests  on  the  spot  on   the  water 
of  this  spring,  for  comparison  with  that  of  the  water  at    Campbell 
Station  coming  from  the  deep  well  there  (next   mentioned),  it   was 
found  to  agree,  even  by  actual  comparison  in  hand,  almost   exactly 
with  the  water  of  that  well.     They  both    possess  abundant   sulph- 
ates, carbonates  strong,  and  plenty  of  chlorides.     The  only  percep- 
tible diti'erence  in  mineral  constituents  was  a  little  greater  quantity* 
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of  iron  in  the  well  water.    On  making  quantitative  examinations 
Prof.  Peckham  reports  these  waters  to  contain  impurities  as  follows: 
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These  waters   show    a 
very  remarkable  similarity 
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12.481 

68.296 

8.766 

11.960 

20.722 

6.370 

6.864 

of  mineral  constituents. 

Ab  the  water  at  tl\e  station  is  foul  and  unfit  for  use,  while  that 
from  these  springs  is  pronounced  good,  and  even  has  a  reputed  ex- 
cellence, both  waters  coming  through  the  same  natural  drift  deposit, 
lubject  to  the  same  natural  causes  so  far  as  their  source  is  concern- 
ed, while  the  spring  water  itself  is  free   from  noxious  odors,  it  is 
evident  the  difierence  of  the  waters  cannot  be  indicated  bv  chemical 
enalyses  of  the  mineral    constituents.     It  is  also  evident  that  the 
difference,  whatever  its  nature  or  origin,  must  be  superinduced  by 
wme  artificial,,   and  not  natural,   cause  ;    in    other  words,   that 
ttere  is  something  inherent  in  the  well,  or  its  artificial   surround- 
ings, that  superinduces  the  noxious  odors.       The  trouble,  further, 
cumot  he  in  the  clay  of  the  drift,  since  the   spring  water  is   con- 
•tently  in  contact  with  the  clay,  and  the  well  water  is  brought  up 
ftrough  an  iron  pipe  which  is  said  to  run  to  the  bottom. 


Campbell  Station. — The  well  at  Campbell  Station  was  sunk  sev- 
«nj  years  ago  by  C.  E.  Whelpley,  of  Minneapolis.  The  following 
•ection  of  this  well  was  furnished  by  him  Jul}^  li^,  1875  : 

1.  Hard  yellow  clay  with  strong  bitter  water 18  feet. 

2.  Blue  day 53  feet. 

3.  Boulders,  or  rock  of  some  sort 4  feet. 

4.  Blue  clay 39  feet. 

5.  Blue  clay,  boulder,  gravel  and  flint 11  feet. 

6.  Sand,  gravel  and  clay,  with  some  coal 21  feet. 

7.  Sand,  gravel,  blue  clay,  slate,  some  coal 4  feet. 

8.  Hard  blue  day 15  feet. 

9.  Clean  sand  with  water,  mixed  with  coal  (10  per  cent.) 8  feet. 

[Note — ^This  coal  on  examination  was  found  to  be  drift  pieces 

of  Cretaceous  lignite — N.  H.  W.] 

10.  Stony  blue  clay,  but  softer  below,  with  more  water  at  the 

bottom 87  f ee t . 


Total  depth 260  feet. 
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The  lower  portion  of  the  pipe  becoming  filled  with  mud  it  wj 
found  necessary  to  puncture  the  pipe  at  higher  levels  and  admit  wi 
ter  above  tlie  clav  filline:.  This  was  done  at  176  feet.  The  wa 
rose  within  four  feet  of  the  surface. 

At  the  depth  of  173  feet  found  wood  which  was  covered   with 
yellow  substance   like  gold  (probable    pyrite — N.  H.  W.)  and  W£ 
heavier  than  water.     Water  was  obtained  at  125  feet,  and   again  i 
150  feet,  also  at  lOo  feet. 

The   water  pumped  out  of  this  well  in   June,   1S77,  was  turbi 
with  sediment  and  visible  floating  particles,  and  had  foul  odors.    ] 
could  not  o])tain  these  foul  odors  from  the  bottom  of  the  well,  n 
furnish  these  floating  particles   from  that   depth,  since   they  we 
evidently  l)otli  of  organic  nature.     The  upper  ten  or  fifteen  feet 
this   well  were   dug   larger  than  the  rest  and  curbed  up  with  pi 


boards  after  the  manner  of  most  wells  on  the  prairie.*  This  wn 
partially  filled  with  water  and  served  as  a  reservoir.  This  wa 
must  certainly  find  access  within  the  iron  pipe,  either  through  inte 
tional  rupturing  of  the  pipe,  or  loose  fitting  of  the  pipe  upon  th 
lower  joint  of  the  pump.  It  otherwise  passes  along  the  outside 
the  pipe,  between  the  pipe  and  the  surrounding  clay,  to  the  botto 
of  the  well,  and  is  drawn  into  the  pipe  at  the  bottom.  This  las'  - 
supposition  is  hardly  possible,  as  the  closeness  of  the  clay  about  th^^ 
pipe  is  pro))ably  a.s  perfect  as  about  any  stone  or  boulder,  and  musf^  - 
be  as  im])ervious.  Further  the  surface  water  w^ould  not  thus  nat- — ^ 
urally  How  downward,  ])eing  warmer  and  lighter,  as  well  as  bein 
under  less  hydrostatic  pressure,  as  long  as  there  remained  a  suppl 
for  the  pump  within  the  pipe. 

Al>out  a  mile  northwest  of  Herman  the  railroad  passes  down 
terrace  to  a  lower  fiat,  the  change  of  level  being  about  fifteen  feet^^ 
Hence  the  well  at  Campbell  Station,  wholly  dug  in  the  glacie 
drift,  without  any  overlying  stratified  clays,  cannot  *  be  afi'ect^d  b 
any  lacustrine  clay  that  seems  to  have  been  deposited  over  largi 
areius  in  other  parts  of  the  lied  River  valley.  The  glacier  drift  it — 
self,  over  wide  tracts  in  this  valley,  lies  at  the  very  surface. 

At    Brrrl'inrii/fje. At  this   place,   which    is  near  the  junnc- 

tion  of  the  Otter  Tail  and  Bois  des  Sioux  rivers,  the  grade 
of  the  railroad  is  just  twenty  feet  lower  than  at  Campbell 
Station,  and  a  hundred  and  six  feet  lower  than  at  Herman 
Station.       The    distance    from  Breckenridge    to    Campbell    Sta- 

♦On  iiKjuiry  of  Mr.  "WlU'lpley  concerning'  this  well  he  aflUins  that  no  wooden  curbing 
was  used  in  the  shallow  preliminary  diir^ing,  the  only  design  being  to  get  room  to  enter 
his  piites,  and  that  the  dug  part  was  almost  entirely  relilled,  leaving  but  a  shallow 
basin  round  the  pipe  at  the  surface. 
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tion  is  fifteen  miles,  and  from  Breekenridge  to  Herman  is 
ihirtj-nine  miles  ;  the  country  in  all  directions  being  a  smooth 
prairie  for  many  miles,  with  no  visible  changes  except  at 
the  terrace  mentioned,  near  Herman.  Yet  at  Breekenridge,  along 
the  river  banks,  are  broken  areas  of  true  lacustrine  clay.  This  runs 
back  from  the  river  and  covers  a  small  indefinite  area.  It  seems  to 
have  been  deposited  on  a  slightly  uneven  upper  suface  of  glacier 
clay,  or  unmodified  drift,  so  that  it  here  only  occupias  the  depres- 
sions in  the  glacier  clay. 

The  town  has  five  wells,  but  only  one  is  used.  It  is  the  hotel 
well,  owned  by  Mr.  Sanders,  who  described  it  as  follows.  It  is 
curbed  with  boards. 

Sanders'  Well  at  Breekenridge, 

1.  Mucky,  black  soil,  no  stones 2^  feet. 

2.  Fine  day,  without  stones;  the  same  as  seen  in  the  river 

banks 16  feet. 

3.  Gmvel — small  pieces  of  limestone,  and  granite  boulders, 

with  some  layers  of  clean  sand 10-12  feet. 

4.  Under  the  last,  which  furnished  water,  was  an  unknown 

thickness  of  a  black  or  blue- black  clay,  that  had  a  dif- 
ferent odor.  This  contained  stones  and  boulders,  one 
of  which  stopped  the  ftirther  sinking  of  the  well, 
which,  however,  did  not  penetrate  it  to  any  considera- 
ble depth. 

The  water  of  this  well,  analyzed  by  Prof.  Peckham,  shows  the 
fcllowiiig  composition,  as  reported  by  the  Secretary  of  the  State 
Board  of  Health: 

Grains  per  Gallon. 

Total  solid  matter  in  solution 86.024 

Total  organic  matter  in  solution 12.286 

Total  mineral  matter  in  solution 73.756 

Total  hardness 19.843  CaCOt 

Permanent  hardness 8.756 

Removable  hardness 11.387 

Sulphuric  add  in  solution 1.868 

Chlorine 17.395 

These  results  show  a  general  resemblance  to  those  of  the  well  at 
f^mpbell  Station,  and  the  water  of  St.  Gabrielle  Springs,  contain- 
JDg  nearly  the  same  per  cent,  of  the  various  mineral  peculiarities. 

The  town  well  was  mainly  a  bored  well,  but  is  curbed  with  pine 

loards.    The  water  here   varies.     Sometimes  it  has  been  pretty 

good,  especially  at  the  first,  but  at  the  time  of  this  examination  it 

WBS  strongly  charged  with   sulphuretted  hydrogen.    It  is  in  the 
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street,  and  near  uo  sewers.    The  ground  wad  raised  about  the  mouA^i^ 
of  the  well  to  prevent  in-drainage  from  the  surface. 

ToivH  U'eli  at  Brt-ckeiirUlgi'. 

1.  Soil  and  clay 4  feet. 

2.  "ISliLck  cliiy,"  Arc.  w-itli  griivel  stones,  no  water 30  feet. 

3.  Gravel  iiii.l  sand,  with  water  in  abuiKlance,  that  rose  16  feet 

in  a  fi'W  miiuiles TliicltneBS  unknown. 


1 


.ut 


On  analysis  tliis  was  found  to  be  a  very  hard  mineral  water,  coi^^ 
taining  large  jwreentiiges  of  sulphates  of  lime  and  magnesia,  bit-*^  ,. 
"on  evaporation  had  the  appearance  and  otlor  of  urine  residue.  — -  " 
This  water  maj-  he  taken  as  a  type  of  the  waters  derivable  froirf^*!.. 
deep  wells  that  piuietnite  the  glacer  drift-clay,  when  not  mate  rial  Ij^i--*^' 
changed  by  contact  witb  organic  acids. 

The  well  ot  i'eter  Hanson  was  dug  entirely,  3i   feet  square,  anit^  ' 
curlied  with  pine  Iroards.     The  material  thrown  out  is   unmodifiei^-^ 
drift-L-lay,  of  a  dark-blue  color,  containing  stones  and   bouldersji*.^^^ 
some  (en  and  iburteen  inches  in   diameter,  which   show   smoothly  —^^^ 
polislied  and  also  striated  surfaces.    The  clay  itself  is  nearly  black    '-^^ 
when  wet,  and  is  charged  with  little  stones.    This  well  did  not  pass     -^^^^ 
through  the  drift  clay,  and  now  atfonls  only  "  seep  water,"  which,      i*""^ 
after  a  month  or  two,  will  about  half  fill  the  well.     It  then    has  a      ^^^^ 
foul  odnr  which  is  attributed  to  the  "black  stuff,"  as  the   drift-clay 
is  designated, 

Peter  ILiiixon's  IVell  'if  Breckenykfgc. 

1.  (Jliiy,  a.s  hi  tlie  rivpr  Uiiiks;  fine  and  borinontaliy  stratified.  .4-5  feet. 

2.  Drift  clay,  dark  ct>loi>'J,  hanl  and  strong,  no  water,  penetra- 

ted   50  feet. 

The  well  of  Chas.  B.  Falley,  Esij.,  is  altogether  in  the  lacustrine 
clay.  It  afforded  i)i'ettj'  good  water  at  first,  but  in  a  few  days  it 
became  offensive. 

C.  B.  F.,lh-;fg  Well  at  Bnrkenrkf'je. 

1.  HU»-k  loam  soil 4  or  5  feet. 

2.  Liglit  colored  clay,  with  some  siind,  without  stones,  cmnib- 

liiighilheiur 24  feet. 

3.  Sauil  wjtii  water  (IT  fret  of  water) Tbitkueas  unknown. 

From  lirec  ken  ridge  the  river  was  followed  in  a  small  row-boat  to  y 

MeCauley  ville,  opposite  Fort  Abercrombie,  for  the  purpose  of  care-  -' , 
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Section   21,    Town   133,    Range  47,    Wnkin    Countij.  —  Mr. 
Sd^ard   Connelly    lias    here  a  well    twenty-five    feet  deep,    in 
ivhich  the  water  rises  and  falls  as  the  river  changes,  indicating  an 
Lntimate  connection.    The  well  is  near  the   brink  of  the  bank, 
which  rises  about  twenty-two  feet  above  the  river.    The  bank  is 
made  up  of  about  eleven  feet  of  gravelly  and  stony  drift  clay,  with- 
out any  overlying  lacustrine  clay,  underlain  by  a  heavy  bed  of 
gravel  and  sand  exposed  along  the  bank  a  short  distance  above  his 
house.    Mr.  Connelly  also  described  his  well   as  penetrating  these 
materials  onl}'.     In  this  gravel  are  pieces  of  Cretiiceous  lignite  and 
slate.    The  presence  of  this  gravel  bed,  and  the  rising  and  falling 
of  the  water  of  the  well  coincident  with  that  of  the  river,  proves  a 
close  relation  between  the  two,  but  not  a  flow  necessarily  from  the 
river  to  the  well.    There  is  not  much  doubt  that  the  gravel   bed  is 
itself  a  vast  water-reservoir,  which  is  being  filled  by  infiow  from 
higher    levels,    and    is    slowly    drained    toward    the    river    by 
hydrostatic  pressure.    The  analysis  of  this  water  rather  goes  to 
show  this  to  be  the  direction  of  flow,  since  there  is  much  more 
ttuneral  matter  in  the  well  than  in  the  river  water,  a  change  that 
could  not  be  produced  by  simply  filtering  through  gravel  for  a  few 
feet. 

Descending  the  river  below  Connelly's,  the  light-colored,  lacus- 
^nne  clay,  mentioned  at  Breckenridge,  is  seen  to  become  more  and 
^ore  developed,  and  at  last  continuous,  with  a  thickness  of  25  or 
^  feet,  equal  to  the  hight  of  the  entire  banks  above  the  river,  with 
^nly  occasional  exposures  of  the  hard-pan  clay  near  the  river  level. 
The  hardpan  finally  disappears  about  two  and  one-half  miles  above 
McCauley\dlle,  near  '•  Aker's  place,"  the  last  exposure  hemg  near 
tjie  rope  ferry.    Below  this  place  the  lacustrine  clay  constitutes  the 
^tire  bluff  of  the  river.     Before  reaching  this  place  the  large 
walders,  which  appeared  frequently  in  the  river  for  some  miles  be- 
low Breckenridge,  had  entirely  disappeared.    At  the  same  time  tim- 
ler  along  the  river  becomes  more  and  more  abundant,  and  also 
larger.    At  first  it  consisted  almost  entirely  of  willows  and  box- 
eiders,  l)ut  as  this  change  comes  on  large  trees  of  white  and  burr- 
oak,  ash,  elm,  baas  and   hackberry   make  their  appearance.     The 
hoiiom  lands  widen  out,  and  at  the  jsame  time  become  higher, 
reaching  15  feet  above  the  water,  while  the  lacustrine  clay  bank, 
oatf^ide  of  the  bottom  land,  rises  about   15  feet  still  higher.    This 
lacustrine  cla}*  covers  the  country  generally,  east  and  west,  espe- 
^^ially  up  the  tributary  valleys;  and  it  is  plain  to  }>e  seen  that  it  will 
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constitute  a  different  agricultural  land  from  the  alkaline  plain 
further  south,  based  on  the  drift-clay. 

There  are  here  then  these  three  formations,  all  pertaining  to  the 
drift: 

1.  Latest  of  all,  the  (lUifviuni  of  the  present  river,  which  is 
mainly  sandy,  and  supports  the  timber.  It  is  without  stratification 
generally,  and  swallows  burrow  in  it.  Its  thickness  varies  with  the 
hight  of  the  freshet  stage  of  the  river,  becoming  greater  toward  the 
north. 

2.  The  lar/fsfrinc  chtfi,  which  covers  the  higher  flats,  and  con- 
stitutes the  soil  of  the  valley  over  much  of  this  region.  It  is  of  a 
light  and  loamy  color,  horizontally  stratified,  and  is  without  stones 
or  gravel.  This  is  the  sediment  of  the  lake  which  was  drained  by 
the  Minnesota  river  southward  during  the  prevalence  of  the  last 
ice-period,  or  on  its  partial  withdrawal. 

3.  The  hhic  hardpan  clan — The  immediate  product  of  the  great 
glacier,  containing  gravel  stones  and  striated  boulders.      This   tills 
the  whole  valley,  running  under  the  lacustrine  clay  and   rising   so 
as  to  constitute  the  surface  of  the  country  a  few  miles  east  or   west 
of  the  river,  becoming  rolling,  and  even  hilly,  in  the  Leaf  Hills  and 
Coteau  de  Prairie,  but  lying  smooth  and  level  in  the  valley.      This 
may  have  been  originall}'  deposited  nearly  level  and   smooth,  as   it 
now   lies,  owing  to  the   presence  and  agency  of  much   standing 
Avater,  or  it  may  have  been  somewhat  smoothed  off  at  a  later  date  by 
the  lake  that  covered  it.    This  whole  region,  then,  and  especially  the 
general  aspect  of  the  flats  at  Breckenridge,  are  a  fac  simile   of  the 
Maumee   river  and   the  ''Black   Swjmip'^  region  of  northwestern 
Ohio,  minus  the  timber  and  plus  the  alkali  of  the  drift  clay.      Its 
origin  wiis  the  same,  and  probably  also  its  date,  both  pertaining  to 
the  period  of  the  last  glacial  epoch.      The  theory  advanced   some 
years  ago  for  the  manner  of  deposit  of  this  glacial   drift*,  here  is 
confirmed  by  l)eing  equally  applicable.      It  was  received  in  these 
valleys,  in  a  lake  of  water  direct  from   the  ice,  and  was  let  down 
gently  without  much  modification,  and  stratification  as  fast  as  the 
ice   sheet   contracted  ;  the   horizontally   laminated   clay,   in   both 
places  being  the  result  of  such  lateral  distribution  of  the  clayey  por- 
tions as  the  lake  could  effect,  and  of  such  later  lacustrine  deposit  as 
water  is  apt  to  form,  during  its  continuance  as  a  lake.      Further  to 

♦rr.iceedinf^s  of  the  Aineiican  Association  for  the  Advancement  of  Science,  1872— ITU 
Surface  Gcohtgy  of  NiyrthwcMcm  Ohio.  Also  the  Popular  Science  Monthly  for  June 
and  July,  1873— T/jc  Drift  Deports  of  the  Northicest. 
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north  it  covered  the  surface  of  the  glacier,  but  by  degrees  be- 
csune  embraced  further  still  north,  in  its  general  mass,  and  extend- 
ed even  to  the  bottom  of  the  ice.  It  became  superficial  near  the 
xrxargin  of  the  glacier  by  the  thawing  and  wastage  of  the  upper 
starface  of  the  ice. 

JicCauleyville — James  Nolan's  well,  32  feet  deep,  affords  a 
strongly  alkaline  water.  It  is  situated  on  an  irregularly  ascending 
slope  from  the  river  toward  the  general  level,  and  six  feet  below 
ttie  general  level.    It  wtis  bored  17  inches  in  diameter. 

Xolans  irV//  at  McCaHlef/rille. 

1.  Soil  and  black  loam 2}4  ^'oet. 

2.  Brownish-yellow  clay,  with  no  noticeable  stratification,  nor 

jorravel,  nor  stones 26     feet. 

3.  **Black  sand,"  (iiiicksand 4     feet. 

4.  Gravel,  shells,  and  rounded  stones,  like  the  bottom  of  a 

lake,  with  water,  went  into  it 1     foot. 

This  well  seems  to  have  got  water  in  a  layer  of  sand  and  gravel 
lying  between  the  lacustrine  clay  and  the  hardpan  clay,  but  on  an- 
alysis it  is  proved  to  be  heavily  charged  witn  alkaline  ingredients. 

Langerins  Well  at  McCaulei/rille, 

1.  Loam  and  soil,  and  light  clay 15  feet. 

2.  Blue,  gravelly  clay,  with  boulders,  containing:  one  layer  of 

sand  and  gravel  of  3  feet  thickness,  at  the  depth  of  40 
feet.  No  water  of  any  amoimt  was  found  in  this  well, 
and  it  was  refilled.  This  blue  clay  had  pieces  of  coal 
and  Cretaceous  slate,  and  granite  boulders.  The  sand 
layer  gave  offensive  water.  At  about  100  feet  there 
was  a  layer  of  about  6  feet  of  very  fine  blue  clay  which 
makes  a  good  polishing  material 122  feet. 

K  is  possible,  if  not  probable,  that  in  the  foregoing  the  lacustrine 
clay  assumed  a  blue  color  after  passing  15  feet,  and  thus  really 
extends  to  the  layer  of  sand  and  graVel  mentioned  at  the  depth  of 
about  40  feet,  and  which  is  said  to  have  given  offensive  water.  The 
absence  of  gravel  and  stones  in  the  upper  part  of  the  "  blue  clay" 
was  not,  in  that  case,  carefully  noticed,  and  the  color  being  the 
same  would  very  naturally  cause  it  to  be  set  off  with  the  great 
Biass  of  stony  blue  clay  lying  below  it.  This  hypothesis  is  all  the 
more  likely,  as  the  offensive  water  from  the  sandy  layer  may  then 
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iue  to  the  vegetation  and  muck  that  would  have  accumulated  in 

bottom  of  the  lake  which  immediately  followed  the  deposition 

he  stony  blue  clay — a  lake  bottom  which   is  also  indicated   by 

Nolan's  well  at  about  the  sajne  depth  below  the  general  level. 

a  digging  Mr.  David  McCauleys  cellar  a  large  deposit  of  bivalve 
h-water  shells  was  enc'onntere<l.  ( )ther  shells  w^ere  found  in 
ying  the  cellar  of  Mr.  Longevin.  These  cellars  are  far  above 
river,  and  yet  not  so  high  as  the  general  level  of  the  country. 
ise  shells  of  course  belong  to  the  period  of  the  lacustrine  clay, 
ler  during  or  following  the  last  glacial  epoch. 

'here  are  said  to  ])e  two  terraees  east  of  McCaulevville.  One  is 
r  miles  east,  and  consists  of  gravel,  and  one  is  thirteen  miles 
:  and  consists  of  sand.  There  is  a  depression,  or  longitudinal 
in,  running  north  and  south,  l^etween  these  terraces,  in  which 
er  stands  s(nne  vears  all  summer. 

it  and  below  Fort  Abercromljie  are  large  and  numerous  selenite 
stals.     Thev  were  found  )>v  Mr.  Xolan  about  three  miles   below 

fort,  in  the  sloi)e  of  the  Ijank  of  the  river,  and  by  the  soldiers 
r  the  fort  in  digging  a  well.     They  are  said  to  have  occurred,  in 

well,  al)ove  a  heavy  deposit  of  boulders:  hence   seem   to   be  in 

drift,  and  not  in  the  Cretaceous. 

^loorhcwl — In  riding  over  the  prairie  from  McCauleyville  to  Moor- 
d,  a  distance  of  aljout  3(»  miles,  sometimes  several  miles  east  of 
river,  onlv  seventeen  uranite  l)oulders  were  seen  on  the  surface. 
^se  were  from  six  to  twelve  inches  in  diameter,  and  were  entirely 
tary.  bein<?  sjrenerallv  half  buried  in  the  soil.  There  was  seen 
gravelly  clay,  nor  snudl  sttuies  in  clustei*s,  nor  any  alkaline 
ting,  all  indicative  of  the  drift  clay,  throughout  the  whole  ride, 
;  onlv  a  fine  clay  loam. 

rhe  well  of  C.  P.  Sloggy,  at  the  Bramble  House,  is  22  feet  deep, 
1  wholly  in  the  lacustrhie  clay,  having  struck  at  that  depth  a 
cksand  three  or  four  feet  thick,  giving  water.  This  w^ell  was 
ently  dug  (in  May)  and  the  water  is  tolerable,  though  evidently 
aline,  and  having  a  taste  of  the  pine  curbing.  It  is,  however, 
;  alkaline  than  water  from  the  hardpan  clay.  It  is  said  that 
■re  is  a  hu^er  of  sand  all  over  tliis  country,  including  Moorhead 
I  Fargo,  at  a])out  22  feet,  in  which  the  same  water  can  be  got. 

riie  well  dug  by  Sharp  and  Douglas,  situated  in  the  public  park, 
icross  the  street  south  from  the  last,  and  has  the  same  depth.  It 
\y  tastes  (June  23,  IS 77,)  as  if  kerosene  had  been  poured  into  it.  It 
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•dug  about  a  year  ago.  The  kerosense  taste  is  owing  to  th^ 
<leoa7  and  discharge  of  the  pitch  of  the  pine  curbing,  and  will 
pi^bably  pass  off. 

Hr.  Sloggy  has  another  well  dug  to  this  layer  of  sand  about  a 
ago,  about  two  blocks  further  south,  situated  in  the  street,  in 

un&equented  part,  which  at  first  had  a  flow  of  good  water,  but 
finally  became  bad  and  had  to  be  abandoned.  On  examination  this 
TTBs  found  to  have  the  odor  of  decaying  organic  matter,  and  even 
of  ajiimal  matter.  It  has  been  in  disuse  and  shut  for  some  months, 
the  tight  pine  curb  rising  about  20  inches  above  the  ground  and 
coveied  with  a  board  nailed  over  it.  Hence  the  contamination 
CAnxxot  come  from  dead  frogs  nor  rats,  nor  yet  from  sewage  nor 
from  surface  indraining.  Like  most  of  the  wells  in  the  town  the 
surface  of  the  ground  is  elevated  about  the  well,  by  throwing  back 
round  the  curb  the  clay  excavated  in  digging. 

At  John  Erickson's  Brewery  is  a  well  105  feet  deep,  dug  about 
t^w-o  months  ago  (April  or  May,  1877).  This  well  is  used  at  the  rate 
^^  15  or  20  barrels  per  day.    It  is  curbed  with  pine. 

The  Breuenj  Well  at  Moorhead, 

1.  Light  clay 20  feet. 

2.  Quicksand 4  feet. 

3.  Blue  clay  with  gravel  and  boulders 80  feet. 

4.  Sand,  with  copious  water. 

The  water  from  the  bottom  of  this  well  was  under  'such  hydro- 
^tic  pressure  that  it  lifted  up  bodily  '*about  two  feet"  of  the  en- 
^^^^€  clay  bottom  of  the  well,  and  rose  immediately  about  SO  feet  in 
y  "^^^  well.  The  water  is  strongly  alkaline,  but  bright  and  clear,  and 
*^  xised  for  beer-making  in  preference  to  that  of  the  river.  This 
^^^U  was  too  recently  dug,  and  is  too  copiously  used,  to  show  any 
^^^rkedly  bad  effect  from  the  pine  curbing. 

The  well  of  Lamb  Bros,  is  sixteen  feet  deep,  situated  under  the 
**^or  of  a  livery  barn.  It  is  curbed  ^vith  pine.  The  water  has  an 
^taline  taste,  which  is  said  to  be  "sweet,"  and  is  very  copiously 
^^^.  It  has  never  been  noticed  to  be  ofiensive,  but  will  not  do  for 
^^^aahing.  The  clay  here  was  but  six  feet  thick,  and  the  sand  is 
^^icl  to  have  been  ten. 

Jacob  Thomas^  well  is  14  feet  deep,  curbed  with  pine,  smells  and 
'^tes  of  decaying  organic  matter,  but  not  strongly  of  alkali. 
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Fargo— The  well  at  the  Fargo  House  is  25  feet  deep,  and  the  wat^ 
now  good — as  good  as  any  water.'  It  was  dug  one  year  ago,  an< 
curbed  with  pine.    Probably  the  fermentation  took  place  last 
son.     Indeed,  a  gentlemen  who  was  at  the  house  at  Christmas 
firms  it  was  not  so  good  then  as  now;  yet  the  landlady,  who  pro 
bly  would  not  notice  a  gradual  change  in  the  water,  says  it   has 
ways  been  as  no w^;  although  she   also  admits  it  did  "taste  of 
pine  and  was  cleaned  out."      Another  gentleman  says  it  was    2 
used  for  a  lime. 

The  well  of  J.  C.  Winslow  is  25  feet  deep,  lately  dug  and  jm_Tst 
furnished  with  a  pump.  It  is  a  good  water  also,  as  good  as  «a-  ^v 
hard  wat^r.  The  well  is  curbed  with  pine.  For  a  time  it  was  iz^n- 
fit  for  use. 


At  the  Sherman  House  is  a  shallow  well,  dug  four  feet  sqix: 
curbed  with  pine,  has  plenty  of  water  which  rises  about  ten  f<^^^t, 
and  is  absolutely  horrid  with  eifete  vegetable  matter.  It  was  ci^  ug 
last  year,  but  has  been  in  disuse  for  some  time. 

The  well  at  the  liverv  barn  of  A.  H.  Moore  is  a  shallow  well.  ^^ 

is  curbed  with  oaken  barrels  and  furnishes  pretty  good  water,  "R-^ut 
has  a  pine  pump  running  below  the  curbing.  The  water  gives  ^" 
a  little  sulphuretted  hydrogen,  but  much  less  than  the  well  at  -i^^. 
Moore's  house. 

The  well  at  Mr.  Moore's  house  is  96  feet  deep,  curbed  with  pi  -^*^- 
It  is  an  alkaline  water,  and  has  a  strong  odor  of  sulphuretted  fc-^)'" 
drogen. 

Mr.  McHench's  well  was  dug  for  a  cistern  and  is  about  12  feet  "^ 
depth.  It  is  l)ricked  up  and  cemented.  The  water  broke  in  at  t  "^  ^ 
bottom  and  has  always  been  good. 


Mr.  Roberts^  well,  near  Fargo,  is  a  shallow  well,  and  smells  vei 
bad,  but  was  very  good  at  first.    It  has  a  pine  curb. 

A  num])er  of  other  wells  were  examined  at  Moorhead  and  Fargc::^^' 
but  the  facts  were  only  a  repetition  of  the  foregoing.      They  wei 
all  shallow  wells,  curbed  with  pine,  had  good  water  at  first,  and 
ter  a  few  weeks  or  months  became  foul  and  had  to  be  abandoned>' 

The  lacustrine  clav  is  thinner  on  the  Moorhead  side  than  on  the 
west  side  of  the  river,  and  wholly  disappears  a  few  miles  east  of 
Moorhead,  the  alkali  of  the  hardpan  clay  appearing  in  low  exsic- 
cated spots.  This  oceurrs  l}efore  reaching  the  south  branch  of 
Buffalo  river. 
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On  visiting  Moorhead  again  later  in  the  season  (September  1877) 
some  of  the  wells  that  were  unfit  for  use  in  June  were  found  some- 
what improved,  especially  those  that  had  been  copiously  pumped. 
The  Bramble  House  well  was  not  improved,  but  rather  had  become 
irorse.    Mr.  Sloggy  referred  to  the  well  of  Mr.   Mangus  Peterson 
as  a  curious  illustration  of  the  fickleness  of  the  water  in  the   Moor- 
iiead  wells.     This  is  situated  only  across  the  street  from  his  at  his 
ioiise,  dug  about  the  same  depth  (26  or  27  feet)  and  is  curbed   like 
with  pine,  but   afibrds  the  "best  water  in  the  town."      This 
med  to  imply  that  the  fault  is  not  in  the  curbing.     On  examina- 
of  this  well  it  was  found,  as  stated,  to  afford  as  good  water  as 
\  McHench's  in  Fargo,  and  was  dug  in  September,  1876.     It  had 
n  so  foul  that  it  was  not  used  for  several  months.      This  sum- 
it  was  emptied  repeatedly  and  began  to  improve.     The  neigh- 
also  began  to  use  it,  so  that  it  soon  acquired  a  reputation   for 
excellence.      In  this  case  the  copious  use   of  the  well  is   what 
lers  the  organic  impurities  imperceptible.     By  standing  it  will 
^■^^^lably  relapse  into  as  bad  a  condition  as  before. 

Grlynd(yn — At  Gljmdon  the  wells  are  all  alkaline,  and  also  generally 
^"Oiit  sixteen  or  twenty  feet  deep.     Thej'  pass  at  once  into  the  hai'd- 
clay.  They  are  all  curbed  with  pine.  Only  one  is  now  fit  for  use. 
that  of  the  house  lately  purchtised  of  Major  Tenny  by  James 
nan  for  use  as  a  hotel.     This  does  not  taste  of  organic  decay, 
is  strongly  alkaline.     The  well  at  the  present  McLenan  House 
'^ery  foul,  but  the  former  is   freely  used   by  the   whole  village, 
well  at  the  Campbell   House  is  not  used.     It  is  very  heavily 
ged  with  organic  decay  in  its  foulest  stage,  and  has   been   in 
vise  much  of  the  time  for  four  years.     Though  cleaned  out  about 
^ear  ago,  and  used  slightly  for  a  few  months,  it  is  still   unfit  for 
It  is  within  a  few  rods   of  the   above   named   well   which  is 
_  by  most  of  the  familite  of  the  village,  and  has  about  the  same 
.  ^Pth.     Water  from  the  well  in  general   use  was  examined  chem- 
^^^^ly  by  Prof.  Peckham,  and  compared  with  a  similar  examination 
f^  that  from  the  Campbell  House,  without  showing  any  important 
eiience  in  the  impurities  contained  in  solution.     They  are  both 
waters.     While  from  one  is  escaping  constantly  a  volume   of 
ous  organic  odors,  including  sulphuretted  hydrogen  gas,   the 
^^tier  is  wholly  inodorous,  and  is  freely  used  for  all  domestic   pur- 
'^^^^es.    It  is  plain  that  there  is  something  in   the  surroundings  of 
^^  "Wells  which  causes  the  difference.     They  are  both  curbed  with 
and  were  dug  some  years  ago.     It  is  also  probable  that  the 
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copious  use  of  the  one  keeps  it  substantially  inocaous,  while  Ums 
disuse  of  the  other  intensifies  the  foul  qualities.  That  in  cooabmis 
use  is  a  large  open  well.  That  which  is  foul  may  be  confiaed  an^ 
covered.  It  is  also  evident  that  the  bad  qualities  of  these  weUa 
cannot  be  detected  by  the  ordinary  chemical  examination  of  their 
mineral  impurities.  In  other  words,  the  foul  odors  arise  frozxii 
organic  ingredients  which  are  volatile.  There  is  no  other  supposa- 
ble  cause  for  these  odors  adequate  to  the  explanation  of  so  prevar 
lent  a  disorder,  than  to  attribute  them  to  the  decaying  pine  curbin^c 
which  is  co-extensive  with  the  disorder. 

There  arc  several  other  wells  at  Glyndon,  but  they  arc  all  bad- 
from  the  same  cause.  They  are  sunk  in  gravelly  clay,  and  get; 
water  in  gravel. 

The  well  at  the  Round  House,  situated  somewhat  west  of  thes 
village,  was  dug  in  1872  by  the  St.  Paul  &  Pacific  Railroad,  and  iss 
reported  as  follows  by  Chas.  A.  F.  Morris,  who  was  Chief  Engineer 
when  the  well  was  dug: 

Bound  House  Well  at  Glf/udon, 

1.  Black  soil 1  ft.  3  in. 

2.  Yellow  quicksand 12  ft. 

'•\.  Blue  quicksand,  sheets  of  turf  and  vegetable  deposits. ...  3  ft.  6  in. 

4.  Blue  clay  and  dnit  wood 2  ft. 

5.  Blue  clay 2  ft.  7  in. 

Total  depth 21  ft.  6  in. 

This  section  is  interesting,  as  it  reveals  a  layer  of  drift  wood  18 
feet  below  tlie  surface.  While  this  was  probably  deposited  by  the 
current  of  Buffalo  river,  which  runs  near  Glyndon,  during  some 
earlier  history  of  its  channel,  which  then  must  have  occupied  a 
different  position  from  what  it  does  now,  it  may  still  be  due  to 
water-logged  drift  wood  that  was  gathered  along  the  shore  of  the 
ancient  lake  that  once  extended  to  or  even  beyond  Glyndon.  The 
character  of  the  material  overlying  the  drift  wood  ('^yellow  quick- 
sand*') strongly  indicates  the  fluvial  rather  than  the  lacustrine 
origin  of  the  drift  wood.  Its  not  having  been  discovered  at  other 
points  is  cumulative  evidence  of  its  not  extending  generally  under 
the  country  about  Glyndon,  as  it  Avould  be  more  likely  to  do  if  of 
lacustrine  origin.  Hence  it  is  not  likely  that  the  bad  odors  of  the 
wells  there  are  attributable  to  vegetable  decay  from  that  source.  If  it 
were  demonstrated  or  admitted  that  vegetable  decay  is  the  cause  ofl 
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odors,  it  would  be  folly  to  overlook  the  chief  known  source  of 
contamination  (the  pine  curbing)  and  search  for  it  in  the  soil 
clay,  or  buried  drift  wood. 

jAi  Fisher^s  Landijig,'just  below  Crookston,  on  Red  Lake  river, 
grade  of  the  railroad  is  made  of  gravel,  rounded   by  water 
similar  to  that  seen  in  a  number  of  places  along  the  road 
Qlyndon  and  Crookston,  where   wave-action  has  carried 
ly  the  clay  from  the  drift,  and  has  left  the  gravel  stones  strewn 
considerable  areas.    A  double  handfiiU  of  these   pebbles,  from 
oxx^-half  to  one  inch  in  diameter,  picked  up  without  selection, 
Resided  seventeen  of  fine,  compact  limestone,  and  four  of  meta- 
ie  rock.    This  shows  probably  an   average  proportion  of 
leston^  pebbles  to  metamorphic  in  the  drift  of  the  Red  River 
in  general;  though  it  is  probable  the  limestone  pieces  would 
more  numerous  still  farther  north,  and  less   abundant  toward 
'  south.     These  limestone  pieces   are  strewn  with  the  drift  all 
the  western  portion  of  the  State,  even  to  the  Iowa  state  line, 
pieces  sometimes  being  found  in  the  southern  tier  of  counties, 
come  from  the  Winnipeg  limestone. 


^Vinnipeg — By  the  courtesy  of  the  officers  of  the  Red  River 
^^^'"^xisportation  Company  the  party  were  taken  to  Winnipeg  and 
t^heire  made  further  examinations. 

Connell  and  Burke's  well,  du^,^  about  a  month,  is  56  feet  deep. 

water  was  at  first  good,  but  now  has  a  faint   taste   of  sulphu- 

'^"^t^^^d  hydrogen.     This  may  be   attributed   to  the   wood  curbing 

in  the  well,  which  is  of  spruce.     The  well  went  through  40 

of  fine  brick  clay,  and  16   feet  of  stony  clay,  with  boulders  of 

and  limestone. 

-W'm.  Hespeler's  well   on  a  lower  terrace  level,  dug   tliree  years 
'o,  was   used  last  year  by  two  water-carts  in  distributing   water 
*^^oughout  the  city,  and  was   good,  but  now  it  is   little   used,  and 
^^^  a  sulphuretted  taste.     It  passed  twelve  feet  through  brick-clay 


obtained  water  in  quicksand;  has  pine  curbing. 

^Vm.  Hespelers  old  well,  on  the  same  level,  dug  four  years  ago 
'Bcr  the  last,  formerly  had  a  sulphur  taste,  but  now  furnishes   a 
^^^Utiful  cold  water.     It  is  also   twelve  feet  deep.      It  has   a  pine 

Thos.  Maxwell's  well  is  near  the  last  two;  was  dug  this  spring, 
furnishes  perfectly  good  water.     It  is  the  same  as  the  last  two 
^*^  «tll  essential  particulars,  except  that  it  is  copiously  used  by  three 
carts  in  delivering  water  in  the  city.     Its  depth  is  also  a  lit- 
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tie  greater,  but  the  water  is  from  quicksand.  The  overlying  cla 
was  found  to  be,  as  in  those,  about  12  feet.  No  stony  clay  was  m 
with  in  these  wells. 

The  Messrs.  Chambers  Brothers  have  just  completed  a  well,  ar 
put  in  wooden  curbing.  It  is  on  the  upper  flat  and  57  feet  dee 
much  of  tlie  depth  being  in  a  stony  clay.  The  water  is  alkalin 
and  as  yet  has  no  taste  of  sulphuretted  hydrogen,  or  organic  odoi 

The  well  at  the  Union  Hotel  is  ''sweetly  alkaline."  It  is  ju 
dug,  has  a  wooden  curbing,  and  is  57  feet  deep;  in  gravelly  clay. 

The  well  at  the  Free  Press  building  wiis  dug  four  years  ago,  ai 
is  59  feet  deep.  The  water  is  alkaline  and  sulphuretted.  The  w( 
is  curbed  with  pine,  which  still  affects  the  water.  The  water  ris* 
from  a  gravelly  clay  deposit  near  the  bottom,  and  stands  within  t€ 
or  twelve  feet  of  the  surface.     It  is  not  much  used. 

fXoTK — The  first  w(3ll  of  Mr.  Ilespeler,  mentioned  above,  is  at  the  Oril 
House.  It  is  near  a  barn,  wiih  a  manure  pile  very  near.  It  was  foul,  and  < 
being  cleaned  two  or  tluee  dead  gophers  were  taken  from  it.  His  second  well 
at  his  brick  block,  but  not  more  than  forty  feet  from  the  first.  It  was  also  fo 
and  ''stagnant''  htst  year,  but  on  l)eing  more  pumped  became  good  again.  T 
Maxwell  well  is  between  them  and  in  a  low  barnyard  or  muddy  spot.  It  is  us 
by  three  water  carts.  The  tight  clay  of  which  the  surface  consists  seems  to  sh 
all  surface  impurities  whenever  the  slope  is  away  from  the  well.  This  is  shoi 
by  the  Maxwell  well  which,  though  favorably  situated  for  surface  indrainage, 
perfectly  free  from  these  bad  odors,  and  is  largely  used.] 

The  lime  rock  at  Andrew's  Rapids,  twelve  miles  l>elow  the  city 
Winnipeg,  is  quarried  and  used  for  all  building,  and  even  as  dres» 
cut-stone  for  large  ornamental  fronts.  That  at  Rocky  Hill, 
Ston}'  Mountain,  where  the  penitentiary  is  built,  17  miles  nort 
west  of  the  city,  seems  to  be  of  the  same  general  age  and  textui 
but  is  more  fossiliferous  and  irregular.  Its  color  is  a  light  bufl, 
faded  drab.  It  is  in  all  respects,  exactly  like  the  boulders  ai 
gravel  strewn  so  abundantly  over  western  Minnesota. 

At  this  place  the  lacustrine  clay  makes  a  cream-colored  brie 
Below  it,  or  in  it,  is  a  sand  layer,  which  does  not  seem  to  be  ever 
where  met,  which  gives  good  water  not  perceptibly  alkaline.  Tl 
drift-clay  below  gives  a  strongly  alkaline  water.  There  are  son 
artesian  wells  in  this  neighborhood  which  rise  from  below  the  bl 
drift-clay,  or  hard  pan. 

Wliifp  Earth. — Mr.  G.  A.  Morrison,  of  the  White  Earth  Indii 
Reservation  is  authority  for  the  statement  that  the  same  difficul 
with  bad  water  is  encountered  there.     The  wells  are  dug  in  the  dr 
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clay,  and  iire  all  curbed  with  pine,  with  one  exception.  That  also 
was  at  first.  l)at  the  curb  was  taken  out  and  stone  walling  was 
put  in.    The  water  was  bud  before  the  change,  but  now  it  is  good. 

Iktmit. — Wells  at  Detroit  enter  gravel  within  twenty-five  or 
thirty  feet,  and  find  a  good  lining  and  chalylieate  water  in  abund- 
ance. Wells  are  curbed  with  pine.  The  country  here  is  rolling, 
and  the  drift  clay  is  very  grjivelly;  indeed  the  gravel  which  fur- 
nishes the  water  of  wells  s?ems  to  rise  to  the  very  surface.  No 
trouble  with   foul  water. 

Perhain, — Here  the  soil  is  a  loam,  and  the  subsoil  and  drift  are 
gwvelly,  allowing  free  underground  drainage.  Water  is  found  at 
20  and  30  feet.  Some  pine  curbs  have  Wn  used,  but  there  has 
heen  no  trouble  with  foul  water.    The  supply  is  copious. 

Brainerd. — Many  of  the  wells  curbed  with  pine  at  this  place  are 
foul  in  the  same  manner  tis  at  Fargo,  Breckenridge,  &c.     Atten- 
tion was  directed  to  the  fact  hy  Dr.   J.  C.  Rosser,  of  Brainerd,  in 
connection    with   the  occurrence   of  numerous  cases  of  typhoid 
fever  which  had  been  attributed  to   the  use  of  bad  well-water. 
The  soil  here  is  sandy,  with  some  clay,  with  a  clayey   sub-soil. 
1*1  company  with   Dr.  Rosser  and   Dr.  V.   C.   Smith,  of  Duluth, 
'he  writer  visited  and  examined  about  twenty  wells.      They  were 
*ound  to  be  all  curljed  or  walled  with   pine.      They  have  an 
average  depth  of  thirty-five  to  forty  feet  and  penetrate  a  stony  clay 
deposit.     They  have  mostly  been  dug  for  a  number  of  years. 
The  majority  have  a  distinct  taste  of  decayed  wood,  and  are  turbid 
^th  floating  particles  from  the  pine.      The  smell  is  not  so  rank  as 
^  many  in  the  Red  River  Valley,  and  in  most  of  them  no  often- 
*ive  odor  can  be  distinguished,  though  to  the  taste  there  is  a  dis- 
^ct  trace  of  organic  decomposition.      They  seem  to  have  a  great 
wal  of  detached  floating  (or  suspended)  fungus  growth,  which  is  of 
•  yellowish-brown  color  and  inodorous.     These  wells  are  in   what 
^ht  be  styled  the  second  stage,  or  one  of  fungus  growth  and  dead 
^^,  which  is  a  natural  sequence  of  the  rank  and  odorous  stage 
^hich  they  first  pass  through.     The  occurrence  of  frequent  cases  of 
■yphoid  fever  both  at  this  place  and  in  the  Red  River  Valley,  taken 
^  connection  with  bad  well-water  in  both  places,  was  suggestive 
^the  possible  existence  of  a  common  cause.     It  was  for  this  rea- 
^^  that  Dr.  Rosser  desired  an  examination  of  the   Brainerd  wells. 
Ihrec  samples  were  procured  for  chemical  examination.     They  were 
*^*niined  by  Prof.  Peckham  with  the  following  results  : 


ASKUAZ.  BEPOaX. 
Anali/sis  of  Well  Wttters  from  Brainerd. 


No.  4!*.  above,  was  from  ti  well  used  by  a,  family  in  which  thei* 
had  been  a  recent  ciise  of  typhoid  fever.  The  water  had  been  con" 
deiiiiied  some  time  l)efore,  and  the  well  cleaned  with  the  discovery 
of  several  dead  mice;  but  since  the  cleaning  the  water  bad  not  bi?*" 
noticed  to  lie  bad  again.  TJie  fever  occurred  after  the  use  of  tt* 
well  siibsef|uent  to  its  being  cleaned.  At  the  time  the  sample  ^a* 
taken  the  well  had  been  standing  again  unused,  from  the  remo'*""* 
of  the  family,  for  a  few  weeks.  Itliiis  a  pine  curbing.  On  visiti**B 
this  well  it  was  found  to  be  perceptibly  contaminated  with  orgar*^ 
decay,  whicli  was  percei^'able  by  the  smell  as  well  as  by  the  tna"** 

Xo.  .'>0  Wiis  from  a  well  that  Wiis  not  known  to  have  any  Ir^** 
tfLste  or  to  have  lieen  accompanied,  in  its  use,  by  any  cases  of  fev^^' 
though  curbed  with  jiine. 

No.  .')1,  at  the  Leland  Hon:-e,  there  had  been  several  cases  of  typhc^' 
fever  during  tin'  sinnmer.  Indeed,  with  the  sincrle  exception  of  tfc* 
ca-se  in  the  fjimily  of  Mr.  Al'^op,  all  the  cases  in  the  town,  (seasC^' 
of  1S77)  wen' coiitineii  to  tbi:^  house.  The  water  from  this  we^-* 
which  is  in  tlie  kitchen  and  not  well  protected  from  smface  it»' 
dniiiiagc,  has  a  distinct  odor  imd  taste  verj-  much  the  same  as  thoSff 
in  the  Wed  river  valley,  though  less  rank.  This  well  is  curbed 
with  pine. 

These  anidyses  give  abuinlaiit  evidence  of  organic  matters  in 
the-;i'  wells.  Tlie  alltuminoid  and  free  ammonia  can  have  no  other 
plausible  ex|danatii)ii  ;  but  although  at  the  present  time  their  use 
is  visited  ivitli  typhoid  fever,  th-.-y  are  no  worse  tlian  many  othoB 
which  were  examined,  and  probably  no  worse  than  most  of  the 
wells  of  tliH  idace  that  are  so  curbed,  during  some  former  portioB 
of  their  history.  In  former  years  this  town  has  been  severely  af- 
tlieted  with  typhoid  fever.  At  one  house,  formerly  use  as  a  holid, 
it  had  ))een  so  common  that  the  house  was  for  some  months  a  tmj 
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hospital  of  t3rphoid  ferer,  but  now  is  not  so  much  troubled.  This 
ireD,. however,  is  still  bad  from  the  same  cause,  but  has  passed  its 
foulest  stage.  In  other  cases  when  these  wells  have  been  unused 
for  some  time,  the  odor  becomes  intensified;  and  it  is  a  singular 
fiiet  that  familiarity  with  and  use  of  the  water  renders  it  impossible 
to  distinguish  it,  and  even  makes  it  agreeable.  The  most  of  the 
wells  examined  were  said  to  have  ^'good  water"  by  the  owners. 
Occasionally  a  man  is  found  who  says  his  well  ^'tastes  of  the  wood;" 
and  also  one  occasionally  who  really  knows  that  the  water  becomes 
foul  from  the  pine,  and  recommends  instead  that  oak  he  used. 

In  Mr.  FoUet's  well,  near  Mr.  Alsop's,  the  decay  is  just  begun, 
the  well  having  been  dug  this  summer.  It  shows  in  iridescent 
films  that  float  on  the  surface  of  a  cupful,  but  does  not  now  taste 
7«yhad. 

Bennnn. — The  deep  well  at  this  place  was  drilled  b}"  C.  E. 
Whelpley,  of  Minneapolis,  and  the  following  record  of  it  was  fui- 
Mished  by  him  : 

1.  Blue  clay 124  feet. 

2.Rock 6ofeet. 

Whole  depth 189  feet. 

^  Water  from  the  top  of  the  rock  rose  to  within  six  feet  of  the  sur- 
[  ace.  There  was  considerable  coal  on  the  surface  of  the  rock.  The 
^  was  very  hard  to  drill  and  showed  several  changes  within  the 
■*^y-five  feet.  The  following  letter  may  here  be  given  pertaining 
*o  this  well. 


Minneapolis,  Minn.,  23d  March,  1878. 
C.  E.  Whelply,  1506  3%  Street  South : 


DJab  Sib: — I  have  ju8t  received  your  letter  of  March  22d,  written  at  Herman, 

conteining  samples  of  rock  taken  from  near  the  bottom  of  the  well  you  are  drill- 

Sflf  there;  in  which  you  ask  me  what  kinds  of  rock  they  lu-e,  and  the  probability 

rfgetting  a  flowing  well  by  drilling  deeper.    The  samples  are  as  follows,  as  you 

^BOmbered  them,  in  descending  order. 

Uo- 1.  **Found  124  feet  imder  blue  clay,  seven  or  eight  foot  thick."  This  is 
Bbe  ABme  stone  as  the  limestone  boulders  that  lie  strewn  over  the  surface  of  the 
Bed  Biyer  flats  from  Winnipeg  to  Big  Stone  Lake  and  beyond,  and  is  found  out- 
jBpping  at  the  surface  beyond  the  Hmits  of  Minnesota  in  Manitoba.  It  is  a  fine 
fitioBdf  buff,  magnesian  limestone,  of  the  Silurian  or  Devonian  age.    Your  let- 
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ter  seems  to  convey  the  idea  that  this  lies  in  a  layer  seven  or  eight  feet  tliick  : 
mediately  over  the  rock  of  the  next  number.  That  would  be  anomalous  and  i 
expected.  It  is  very  prol)able  that  this  fragment  is  from  a  drift  boulder,  c 
that  the  thickness  of  seven  or  ei^rht  feet  was  occupied  with  a  compacted  bould 
mass,  mostly  made  up  of  such  rock.  It  is  true  that  nearly  all  the  boulders  s 
gravel  of  the  drift  in  that  whole  region  are  of  this  rock,  and,  according  to  a  ^ 
known  fact,  l)Oulders  are  much  more  frequent  in  the  lowest  ten  feet  of  tlie  c3 
than  in  any  other  part.  ******** 

No.  2.  Tin's  is  a  4nartzoso,  granite,  parti-colored  by  flesh-red   feldspar.     II 
but  a  small  piece,  but  is  compact  iUid  fresh.     It  ha^'^  but  little  mica. 

No.  ^^  Tiiis  IS  a  white,  micaceous  quartzyte,  in  which  there  seems  to  l>eaLj 
gray  labradorit". 

No.  4.  This  is  a  fragment  of  crystalline  feldspar,  with  one  rectangular  clt 
age,  and  a  dull,  vitreous  luster, — an  orthochuse. 

No.  o.  Tliis  iragnicnt  consists  of  glassy  quartz  and  mica. 
No.  0.  Mica  schist,  ^^tli  associated  talcose  rock. 
No.  7.  iMua  scliist  with  vciniugs  of  calcite. 

Xo.  >^.  Mica  schist,  changed  in  color  by  heat  applied  since  it  was  t<iken  outi 
the  well.     (Sam*'  as  No.  G.) 

No.  9.  C'oarse  mica  schist.     This  came  from  a  depth  of  186  feet,  and  is  said 
have  Itegun  at  IK)  feet. 

A  glance  at  these  samples  is  sufficient  to  show  that  your  well   is  now  in    ' 

metamoq)hic  rock,  the  strata  of  which  are  discordant  and  highly  tilted,  and  fin 

which  there  are  no  instances  ol'  artesian  overflows  that  I  have  ever  heard  of.    - 

our  artesian  w«41s  are  in  higher  geological   horizons.      I    should   unhesitatiii| 

(hscoumg*^  you  from  drilling  any  deeper  in  hope  of  getting  a  flowing  well.  Th« 

rocks  are  several  thousand  feet   in  thickness,  and  are  followed  by  granites  a 

svenues,  in  which  there  is  no  better  chance  of  artesian  w^ater. 

Verv  respectful  I V, 

N.  H.  WINCHELL. 

The  Surface  Geohxfif  of  the  Country, 

It  is  not  possible  to  give  a  full  account  of  the  surface  deposits 
the  vallov  of  the   Ked  River  of  the   North.     This   sketch   will 
confined  to  such  general  views  as   may  be  gathered  from    a  haa 
reconnoisance,  based  on  such  facts  as  an  inspection  of  the  banks 
the  river  at  numerous  points  and  the  examination  of  the  foregoij 
wells  have  afforded.     The  full  details  will  have  to   be   filled  in 
subsequent  and  more  elaborate  exploration. 

It  is  found  that  the  lowest  portion  of  the  drift  consists  of  a  sto3 
cla\%  which  ])elow  contains  more  abundant  gravel,  and  throughcp 
man\'  stones  and  boulders.  It  is  also  probable  that  many  w€5 
wliich  have  been  supposed  to  have  passed  through  it,  have  OC 
struck  water-bearing  courses  of  gravel  or  sand  in  the  clay  its^ 
This  deposit  is  generally  blue.     When  it  is  at  the  surface  it 
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slighter  colored.    The  stones  which  it  contains  aare  from  •various 
iwmations,  but  about  75  per  cent,  of  them  seem  to  belong  to  the 
Wiunepeg  limestones.    The  rest  of  the  stones  are  granitic.    This 
clay  also  contains  Cretaceous  debris,  such  as  slate  and  lignite.   Such 
lignite  sometimes  is  rather  plentiful,  and  indicates  that   the  Creta- 
ceous formation,  which  is  rather  fragile  and  incapable  of  enduring 
long  transportation,  underlies  large   portions  of  the  valley,  if  not 
^ae  vhole  of  it,  and  that  the  clayey  portions  of  the  stony  clay  have 
o^n  very  largely  derived  from  the  disintegration  of  this  formation. 
This  is  further  evinced  by  the  occurrence  of  crystals  of  selenite  in 
wJe  drift  deposits   near   Fort   Abercrombie,   the   sulphate  of  lime 
being  one  of  the  alkaline  salts  that  seems  to  have  been  abundantly 
^  solution  in  the  waters  of  the  Cretaceous  ocean.     This  vast  clayey 
deposit  of  unmodified  drift  rises  to  the  surface  round   the   margins 
of  the  valley  and  spreads  out  in  extensive  flats,  on  both  sides  of  the 

• 

nver,  and  between  Breckenridge  and  Big  Stone  Lake  toward  the 
south.  This  flat  surface  passes  by  insensible  degrees  to  one  more 
Jelling,  and  at  the  same  time  becomes  more  stony,  toward  the  east, 
taking  the  bulk  of  the  Leaf  Hills  in  Minnesota,  and  toward  the 
West  making  the  Coteau  de  Prairie  in  Dakota.  It  is  essentially  and 
typically  a  glacier-deposit,  its  varied  aspects  being  due  to  the  agency 
of  Water,  present  at  the  time  of  deposition,  and  either  running  with 
^nsiderable  current  so  as  to  wash  out  the  clay  and  make  stratified 
S^^vels  and  sands  within  the  mass,  as  in  the  Leaf  Hills  and  in  the 
Coteau,  or  in  the  form  of  standing  water,  by  which  the  clayey  parts 
w^re  retained  and  the  whole  spread  out  with  a  smooth  upper  sur- 
''^ce,  without  much  modification  of  structure. 

After  this  drift  clay  was  deposited  there  was  for  a  long  time  a 
*^*'ge  lake  of  fresh  water  standing  over  the  valley  of  the  Red  River 
^f  the  North,  which  had  an  outlet  toward  the  south  by  way  of  the 
Minnesota  valley.  This  lake  probably  began  its  existence  during 
*^e  last  period  of  ice,  and  was  caused,  at  least  during  the  latter 
P^  of  its  prevalence,  by  the  glacier  ice  itself,  which  obstructed 
^c  northward  flow  which  the  natural  slope  of  the  country  indi- 
^^ted  and  required.  This  lake  began  its  existence  on  a  much  more 
'^^stricted  scale  near  Big  Stone  Lake,  and  it  received  and  spread  out 
^▼enly,  as  already  noted,  the  glacier  drift  as  fast  as  the  glacier 
w>aght  it  forward.  It  grew  toward  the  north  as  fast  as  the  retreat- 
^  ice  sheet  made  way  for  it.  At  length,  when  there  were  partial 
^  or  periodical  openings  in  the  northward  outlet  by  way  of  Winni- 
^1  its  shore  line  advanced  or  receded  as  the  outlet  opened  or 
a08ed  by  the  seasons  of  the   waning  glacial   winter.     Hence   the 
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fine  dei>:)?its  wlii:*h  it  spread  widely  daring  the  times  of  its  higher 
stages  were  withdrawn  by  the  receding  beach  line  daring  the  time 
of  its  -ihrinkage  aai  partial  discharge  northward.  Hence  th< 
lacustrine  cldy  i-  not  spread  so  widely  as  would    be   exi>ected    firon 

the  existenc*^  o:  Waoh  marks  at  some  elevated  levels. 

Ir  wa-  :h^  wat-r  :»:'  th'ls  lake  during  its  period  of  agitation  an* 
in^tiibility  th  it  prjiic-l  the  n^^xt  n>t-:'w:.r:hy  member  of  the  dxif 
dei>o-its  i:i  ta'^  K^i  Iiiver  vallev.  This  is  a  laver  of  gravel  an*: 
sand,  s :tm--*:m'?s  containing  fresh  wat-r  shell"*  in  abundance,  as  a' 
Mc<,'auleyvi:r\  whi'-h  nearly  everywhere  underlies  the  lacustrin« 
clay  and  atf  »r']s  w.it-r.  This  somecimes  is  several  feet  thick.  I 
lies  dirH-itiV  on  tiie  uj)i>er  surface  ot  the  bjuMTr  clay,  but  it  doe: 
not  ♦-xr  .Mi'l  g  'aeraiiy  over  that  -urface  where  the  lacustrine  clay  i: 
wantiniT. 

The  lacu-trine  clay  is  h<:»riz'»ntally  stratitied.  and  contains  nt 
stones  (at  lea-t  n<jn''  have  i>een  se^n)  nor  gravel.  It  is  line  anc 
clo^^  It  is  of  a  Velio  wish  or  earth  v  color:  or  at  considerabli 
depth  it  may  be  blui<h.  It  makes  cream-colored  brick.  It  contain: 
less  of  the  **alkali**  than  the  drift  clav  Its  area  is  about  twenty- 
five  miles  wide  in  ilinne^ota,  but  it  extends  westward  into  Dakota 
with  ab'jut  equal  width,  or  perhaps  greater,  and  runs  northward 
into  Manit<»])a  with  an  increasing:  width  and  thickness.  It  isbarelv 
found  south  of  Br^ckenridge.  Its  special  location  is  along  the 
rirer.  covering  a  bdt  on  either  <ide.  and  widening  east  and  west  ap 
the  tributarv  vallevs.  But  the  most  of  the  surface  of  the  Red 
River  valley,  within  Minnesota,  seems  to  be  formed  of  the  drift 
clav.  showiniT  -tuies  and  srravel  in  abundance.  There  is  not  much 
doubt  that  this  lacustrine  clay  wa-  once  spread  more  widely  over 
the  surlace  «.»f  the  drift  clav.  and  wiis  removed  bv  the  action  of  the 
slowlv  retreatine  shore  line. 

The  latest  ot"  the  surface  deposits  is  the  alluvium  of  the  river. 
which  -ometinie<  becomes  a  very  important  one.  Its  amount  and 
area  are  L^reater  further  north.  While  this  is  srenerallv  an  incohe- 
rent,  aniorphou<  and  arenaceous  depc)sit  rich  in  vegetable  humus, 
and  i-  coiitin^l  to  the  imme'liate  vallev  between  the  bluifs  formed 
of  tiie  ul  ler  f-n'egoing  elays,  yet  th^re  are  some  places  where  it  is 
nur-*  c  impact,  and  ha<  an  undulating  stratitication  that  somewhat 
re>enil)l»'<  tiiat  of  the  lacustrine  clay  into  which  it  then  seems  to* 
pa^s.  Such  c  1-C--  are  not  common,  however.  It  is  this  deposit: 
that  b'.'ars  the  timber  that  occupies  the  valley.  It  is  much  more 
abundant  when-  the  lacustrine  clay  forms  the  river  banks  thaza 
where  tli^y  are  composed  of  drift  clay. 
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The  adjoining  diagram,  representing  a  transverse  section  of  the 
Talley  at  Moorhead,  illustrates  the  superposition  of  these  ports  of 
the  drift. 


Section  across  the  Bed  Biver  Vaiiej  at  Moorhetti 

The  Chemical  Peculiarities  of  the  Waters  of  the  Valley. 

In  general  the  waters  of  the  entire  valley  are  alkaline*,  whether 
taken  firom  wells,  springs  or  running  streams.  That  is  to  say,  they 
«oiitun  considerable  amounts  of  lime,  magnesia  and  soda,  combined 
>B  solphates,  carbonates  and  chlorides.  They  are  not  often  very 
Mttei,  indicating  a  moderate  amount  only  of  the  chlorides  of  cal- 
ciam  and  magnesium,  but  they  contain  on  the  other  hand  not  a 
■nfficient  quantity  of  sodium  chloride  to  allow  of  denominating 
them  saline.  The  soda  is  probably  in  the  form  of  bicarbonate,  with 
ft  Binall  proportion  ot  chloride,  the  lime  as  carbonate  and  sulphate, 
sod  the  magnesia  as  sulphate.  Indeed  the  most  predominant  taste 
^  that  of  sulphate  of  magnesia,  or  eji.'fom  salt.  The  watera  of  the 
▼alley  are  not  equally  affected  by  these  mineral  ingredients.  Those 
*Tbe  analr^h  of  the  "alkali"  ol  tlie  irestpinprnlrles,  taken  trom  the  .^outh  liend  ot 
^^tHMe'rlrer,  In  Dakota  territory,  by  Prof.  E.  II.  Twining.  Is  given  In  the  report  of  tUs 
^"Perlntendcnt  ot  Public  Instruction  of  tlie  State  for  ISTO.    [Ex.  Docs,  ot  ISTl.] 

L  Coarse  gravel,  principally  cguartx  38  per  cent. 

3,  Piner  material,  pdnHpally  i|iiart;t  sand 18  ]>cr  cent. 

3.  Finedust.  (passesthruugUaHlcveofeota  an  Inch S4  par  cent. 

Total 100  per  cent. 


Loss  by  Ignition  (irater  and  organic  matter) 3.99  per  cent. 

Insoluble  In  adds  (principally  quartz  sand) ST.4Tper  ceut. 

Solubie  slUca 1.36  per  cent. 

Sulpburlc  acid 7.0  per  cent. 

CarlMnie  acid S.W  per  cent. 

J^^^J  Combined  with  Carbonic  Acld|::;;;::;::;;;;;;:  JlgJI^f  ^^t! 

Potash 1,06  per  cent. 

Soda e.  18  per  ccut. 


Chlorine Trace. 

Total M.espeicen 


V 
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Springs  or  wells  that  obtain  their  water  from  the  drift  clays 
the  mo>t  uniturmlv  and  strons:lv  affected.  Those  whose  source 
in  the  bv-ustrine  clay,  or  fr<»m  the  sandy  layer  V>etween  it  and  t 
drift  clay,  arc  much  less  alkaline,  as  a  general  rule,  though  it  is  n 
at  all  irnpossiijl<*  that  that  layer  should  contain  water  derived  ii 
mc<liatelv  tVum  the  nnderlvinsr  drift  clav,  which  would  beasstron 
Iv  alkaline  as  auv  directlv  from  the  drift  clav.  The  waters  fre< 
from  these  mineral  impurities  are  those  found  in  the  streams. 
thns**  streams  those  w411  be  found  least  alkaline  that  flow  wholly 
mostly  over  the  lacustrine  clav,  and  hence  thev  are  in  the  northe 
portion  of  the  valley,  where  the  lacustrine  clay  spreads  wider.  T 
water  of  the  Bois  des  Sioux  is  purer  (so  far  as  these  ingredients  s 
concerned)  than  that  of  the  Otter  Tail.  The  former  is  the  outlet 
Lake  Travers,  and  it  is  confined  whollv  to  the  immediate  river  v; 
ley,  having  only  inconsidera1)le  streams  flowing  from  the  drift  cl 
surface.  The  Otter  Tail,  on  the  other  hand,  rises  in  the  Leaf  Hil 
and  flows  for  several  mile<,  and  nearlv  its  whole  coui*se,  over  t 
alkaline  drift  clav. 

These  alkaline  qualities  are  remarkably  affected  by  organic  ii 
purities.  In  some  of  the  natural  waters  of  the  valle}^  this  effect 
noticeable,  particularly  in  those  which  are  sluggish.  Some  1( 
grounds,  in  which  vegetation  grows  rankly  some  portions  of  t 
season,  but  in  wdiich  these  alkaline  waters  collect  and  stand  i 
some  weeks  or  months  during  the  early  part  of  the  following  « 
son,  are  offensive  with  sulphuretted  hydrogen,  while  the  wat( 
themselves  are  foul  and  sickening.  Such  effects  are  due  to  the  i 
action  of  the  decaying  vegetable  growths  on  the  alkaline  salts 
the  water,  wdiich  converts  the  sulphates  into  sulphurets,  which 
turn  are  changed  by  the  carbonic  acid  present,  with  the  separati 
of  free  suli)liuretted  hydrogen,  and  the  formation  of  carbonat 
The  small  streams  of  the  valley  are  also  apt  to  be  nearly  stagna 
during  the  summer  season  while  they  choke  up  with  grass  and  oi 
er  vegetation,  and  l)ecome  heavily  charged  with  organic  matte 
These  react  on  the  sulphates  and  materially  affect  the  mineral  cc 
dition  of  the  waters,  and  their  usefulness  for  domestic  or  agricu 
ural  purposes.  They  generally  continue  to  be  used  for  wateri 
places  for  stock,  and  are  sometimes  hauled  in  barrels  for  househ( 
purposes.  If  these  reactions  are  perfectly  balanced  by  even  p 
tions  of  organic  matters  and  alkaline  minerals  the  soluble  sulphai 
in  th<'  water  mav  1)e  whollv  converted  into  insoluble  carbonat 
thus  mainly  freeinix  the  water  both  of  organic  acids  and  of  the  usi 
mineral  in^^redients.  But  this  is  usuallv  not  the  case.  In  t 
si)ring   months,  and  during  wet   seasons,  the  alkaline  ingrediei 
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overbalance  the  organic  acids;  but  during  the  summer  and  fall, 
when  the  springs  run  low,  and  the  developement  of  organic  sub- 
stauces,  and  their  decay,  are  most  active,  the  organic  impurities  are 
in  excess  of  the  alkaline,  and  the  watei*s  show  their  woret  condition 
— which  is  prolonged  by  the  flatness  of  the  surface,  and  the  conse- 
quent slowness  of  natural  drainage. 

The  waters  of  the  valley  generally  do  not  have  an  offensive  odor. 
It  is  only  in  stagnant  and  confined  water  these  effects  are  noticea- 
ble. The  chemical  interaction  is  so  slow  that  the  resulting  gas  es- 
capes unobserved,  and  the  waters  are  slowly  purified  by  the  change. 
Suspended  organic  matter  is  also  rapidly  oxydized  by  contact  with 
the  atmosphere. 

The  following  report  of  Prof.  Peckham  to  Dr.  C.  N.  Hewitt, 
shows  more  fully  the  chemical  peculiarities  of  the  waters  of  the  val- 
ley from  different  localities  : 

^r.  C.  XlHeicitt: 

Ht  Dear  Sir — I  have  the  pleasure  of  submitting  the  following  report  of  the 
^^f^mination  that  I  have  just  concludeil  of  the  specimens  of  water  collected  on 
^  trip  through  the  Red  River  Valley.  They  were  gathered  from  the  following 
»«n»ed  localities: 

^0.    1.  The  flowing  well  at  Tintah,  St.  P.  &  P.  R.  R. 

^'o.    2.  St.  Gabrielle  Springs,  near  Campbell.  St.  P.  &  P.  R.  R. 

^'o.    3.  Well  at  Campbell  Station.  St.  P.  &.  P.  R.  R. 

No.    4.  Otter  Tail  River,  at  Breckenridge,  St.  P.  &  P.  R.  R. 

No.    5.  Bois  des  Sioux,  at  Breckenridge,  St.  P.  &  P.4R.  R. 

^0-    6.  Well  at  Connelley's,  on  river,  four  miles  northwest  of  Breckenridge. 

*o.    7.  Wild  Rice  River,  west  of  Fort  Abercrombie. 

No.    8.  WeU  at  Nolan's  Hotel,  McCauleyviUe. 

No.    9.  Well  at  Brewery,  Moorhead  (Artesian). 

No.  10.  Well  at  Bramble  House,  Moorhead  (surface). 

No.  11.  Well  at  Glyndon,  good — in  general  use. 

No.  12.  Well  at  Gl}iidon.  bad,  McLenan's. 

No.  13.  Town  Well  at  Breckenridge. 

• 

^^  were  selected  for  the  following  reasons : 

No.  1  was  from  a  well  that  was  dug  only  a  few  feet  into  the  level  prairie, 
'^W  furnishes  a  stream  of  water  constantly  flowing  over  its  brink.  The  water 
^  this  well  is  considered  of  fair  quality,  and  is  used  atj  several  of  .the  stations 
^  the  St.  P.  &  P.  R.  R.  in  that  ^-icinity.  It  was  therefore  thought  best  to  ex- 
amine it. 

No.  2  is  from  St.  Gabrielle  Springs  about  2}^  miles  from  Campbell  Station  on 
^^t.  P.  Sc  P.  R.  R.,  bituated  on  the  banks  of  a  small  stream  called  Rabbit 
*^^.   These  springs  are  the  only  natural  outlet  for  water  in  that  piirt  of  the, 
*^try  80  for  as  could  be  learned. 
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No.  o  from  the  well  at  CainpUell  Station  was  represented  as  being  very  bad, 
and  qiiit^  unlike  either  Nos.  1  or  2.  A<  this  well  was  quite  deep  and  in  the  im- 
mediate nt'iyhborhood  of  1  and  '2  it  ws^s  thoug-ht  <lesirable  to  know  in  what  re^ 
speots  tln'v  diti'en'd.    ' 

No.  4  IS  L'onsidL'red  ]>y  the  inhabitants  to  be  th«*  ]>est  water  in  the  upp«r  Re3. 
River  Valley,  and  witli  No.  5  is  extensively  used  along  the  l»anks  of  the  two  riv^ 
ers.  As  these  two  waters  in  mingling  ionn  the  Red  River,  it  was  thought  desir^ 
able  to  ascertain  their  tpiaUty  and  then-  differences,  if  such  existed. 

No.  6  wius  selected  l»erause  there  was  rea.son  to  believe  that  it  wa.s  the  riveir 
water  filtered  through  beds  of  gravel  which  formed  the  river  bottom  at  tha't. 
point.  It  Wits  thought  desirable  to  know  if  such  filtration  removed  mineral  mat- 
ter from  the  water. 

No.  7,  from  a  tributiuy  of  the  Red  River  has  a  bail  reputation.  It  was  tHough'fc 
advisable  to  compare  this  water  with  that  of  the  Otter  Tail. 

No,  8  appeared  to  be  bad  from  excess  of  mineral  matter,  and  at  the  same  tim^ 
it  wd.s  different  from  the  well  at  Breckenridge.  For  that  reason  it  was  though 'b 
best  to  examine  it. 

No.  9  wixs  selected  as  representing  the  water  of  a  very  deep  well,  and  No.   ICD 
as  representmg  the  water  of  a  shallow  well  from  the  same  locaUty,  that  had  beei 
recently  dug.     it  was  thought  best  to  compare  them. 

Nos.  11  and  12  were  from  two  wells  very  near  together  and  very  unlike,  on- 
being  considered  very  good  and  the  other  very  poor.     It  was  thought  best 
compare  these  and  ascertain  if  possible  why  the  water  in  the  bad  well   shoul«^K 
have  become  sulphurous. 

No.  Vf\  was  the  town  well  at  Breckenridge.     When  selected  it  was   suppose  i** 
to  represent  the  bad  well  water  of  that  locality.     It  wius   probably  much    wour 
than  the  average. 

The  accompanying  tal  >le  gives  the  results  of  the  examination  of  these  speci- 
mens.    In  estimating  the  total  mineral  and  organic  constituents,  100  c.  c.  werr"* 
evapomted  over  a  water  bath  and  when  drj^  the  residue  was  heated  to  130  deg^ 
C.  in  an  air  bath.     It  was  then  cooled  and  weighed,  and  the  amount  calculate  ^ 
as '*total  solid  residue."    This  residue  was  then  heated  over  a   Bunsen's  lamp 
and  the  organic  matter  burned  off.    The  residue  remainmg  was  calculated  as  th^ 
mineral  matter  hi  solution  and  the  difference  a,s  volatile  and  organic  matter. 
Tliis  difference  can  not  be  safely  computed  as  organic  matter  excepting  in   those 
cases  when  the  mineral  ingi-edients  existed  cliiefly  in  the  form  of  bi-carbonates . 
Sulphates  in  som«'  instances  and  chlorides  in  nearly  all,  retain  water  at  130  deg. 
C.  and  when  the  amount  of  such  salts  is  comparatively  large,  they  i)revent  the 
complete  combustion  of  the  organic  matter  by  fusing  and  enclosing  particles  of 
ciirbon.     No.  13  may  be  noticed  as  an  example  of  this  difficulty.     The  organic 
and  volatile  matter  estimated  from  ditterence  is  91.412  of  wliich  only  22.2S8 
gi'ains  is  actually  organic  matter. 

The  soap  t^^-'st  was  then  employed  to  determine  the  total  hardness,  permanent 
hardness,  and  by  difference,  the  removable  hardness.  Also  the  sulphuric  acid, 
]ime  and  magnesium.  This  test  gave  satiafactoiy  results  on  all  of  the  specimens 
but  one.  In  No.  11  the  permanent  hardness  wa.s  greater  than  the  total  hard- 
ness; that  is,  tlie  water  was  harder  after  boiUng  than  it  was  before.  The  tests 
were  repeated  until  no  doubt  could  be  entertiiined  of  the  fact .  I  cannot  explain 
this  anomalous  result .  For  SO3  the  soap  test  appears  to  g^ve  very  satisfactoiy 
results,  but  for  lime  and  magnesia  tlie  process  as  described  are  highly  empiiicfU. 
and  give  results  of  but  little  or  no  value  except  when  appUed  to  water  containing 
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ttwse  bases  as  carbonates,  and  wliich  at  the  same  time  is  free  from  alkaline  sul- 
P^tes  and  chlorides.      Waters  containing  the  la.st  named  salts  are  rendered 
harder  by  them.     If  then  the  total  hardness  is  used  as  a  basis  for  the  estimation 
of  the  lime,  it  is  obvious  on  a  moment's  rejlection,  that  if,  as  advised  by  Parke, 
the  total  hardness  in  tenths  of  a  cubic  centimeter  be  divided  by  jfour  and  a  (h*op  of 
anmionium  oxalate  solution  added  for  every  four  degrres  of  hardness  in  a  carbonated 
water,  the  same  rule  apphed  to  a  water  containing  alkaline  chlorides  or  sul- 
phates would  cause  an   addition   of  anexcess  of  the  precipitant  wliich  adds 
to  the  hardness .     For  this  reason  I  found  it    impossibh*  to  e>tiinate  the  lime 
by    the  soap  solution  in  Nos.    7,   9,   11  and   12.     I  have  Vmt  little  confidence 
in  the  results  given  for  the  other  numl.)ers.     The  magnesia  was  still   worse 
for    the  entire   hardness    produced  by  alkaline  chlorides  cr  sulphates  is  in- 
dadeil  in  the  magnesia  by  Parke's  method,  as  neither  chlorine  or  sulphuric 
acid  in  combination  with  the  alkalies  is  precipitated  either  by  boiling  or  by 
ammonium  oxalate.     I  have  therefore  omitted  the  estimates  of  magnesia  in 
all  cases  as  in  those  in  which  the  determination  wtus  ma<le.  I  had  no  reason  to 
believe  the  figures  rehable .     The  chlorine  was  estimated  by  a  standard  solution 
of  silver  nitrate,  venfied  m  No.  IH  Ijy  precipitation  and  weighing;  in  which  case 
the  results  corresponded  to  one  one-hundredth  of  a  grain- 

We  have  reliable  data  therefore  for  companng  the  wafers  in  reference  to  the 
amount  of  mineral  matter  in  soluti<:>n,  the  total  and  peniianent  hiirdness,  the 
sjilphuric  acid  and  the  chlorine . 

A  comparison  of  the  difterent  specimens  shows  a  range  of  amounts  of  mineral 
Blatter  in  solution  varying  from  0.304  grains  to  ."^QO.loS  grains  in  a  gidlon. 

lumbers  18  and  8  are  properly  termed  mineral  waters.  Numbers  1,  2,  8,  10, 
11  and  12  are  very  hard  well  and  spring  watei-s;  numbei*s  6,  7,  and  9  are  ordi- 
^^  hard  waters,  while  numbers  4  and  5  are  quite  pure  river  waters  when  we 
consider  that  they  flow  from  and  over  sedimentaiy  formations. 

N^iniberg  4  and  5  are  quite  free  from  sulphates  and  chlorides.  It  will  be 
"^er  observed  in  reference  to  the  remainder  that  with  the  exception  of  number 
13  the  sulphates  are  not  extremely  large,  while  again  excepting  number  18  the 
chlondes  are  very  large,  especially  in  numV)ers  7,  8,  10,  11  and  12.  These  re- 
•'"fe  are  unexpected,  and  1  am  especially  surprised  to  obtain  unmistakable  evi- 
dence that  the  water  of  the  Bois  des  h^ioux  river  is  purer  than  that  of  the  Otter 
Tail— in  f^^^  jg  h^q  purest  water  in  the  valley.  A  remarkable  difference  is  also 
observed  between  the  water  of  these  rivers  and  that  of  the  well  at  Conelley's. 
Hie  mineral  matter  has  increased  al>out  four  fold,  the  rhlorine  seven  fold,  and 
fch6 sulphuric  acid  three  fold.  These  facts  imply  that  the  well  water  cannot  be 
gimply  the  river  water,  filtered  through  the  gravel  of  the  river  bank. 

So  far  as  these  results  bear  upou  the  subject  of  our  inquiry  th^n'  show  that  the 
waters  of  the  Red  River  Valley  do  not  contain  large  amounts  of  sulphuric  acid, 
bet  that  they  are  heavily  charged  with  chlorides,  i)robably  largely  combine<l  with 
lime  and  magnesia.     As  a  consequence  tlipy  ])iO(luce  very  hygroscn[>ic  residues 
when  evaponited,  and  the  accurate  «leterminatioii  ot  the  total  solid  residue  or 
luineral  constituents  becomes  extremely  difficult  if  un\  iiuposisiltle.     An  examina- 
tion of  the  table  shows  that  in  every  s[»e(iin«'u  in  wiiich  the  chlorine  is  hxrge  the 
organic  and  volatile  matter  is  also  large.     This  is  not  on  aecount  of  an  excess  of 
organic  matter  but  because  the  latter  item  is  estimated  hy  loss,  atul  the  loss  con- 
gists  of  water  retained  at  l'*»0  deg.  C,  and  also  of  a  part  of  the  chlorine  from  the 
decomposed  magnesium  chloride. 
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I   cannot  vontuie  an  opinion  l^a^od  upon  these  i-esults,  as  to  the  cause 
the  water  of  many  wells  becoming-  iVetiil  on  standing,  or  when  the  well  is  u 
but  little  or  not  at  all.     Number  11.  is  a  colorless,  odorless  water,  used  by 
entire  population  of  ( ilyiulon.     Numbei  12.  is  from  a  well  but  a  few  rods  distarr 
from  No.  11 .     It  js  of  a  yellowish  <?olor,  contains  a  black  sediment,  and  ishea 
charged  with  sulphuretted  hydrogen    gas.     Examination  has  thus  far  prov< 
them  to  be  of  the  same  general  character,  with  no  difference  in   any  respect  ths- 
can  be  regarded  as  impoi-tant.     If  the  solution  of  this  question  is  deemed  desi 
able,  I  should  recommend  the  selection  of  a  number  of  typical   specimens 
their  complete  analysis,  for  organic,  as  well  as  mineral  constituents.      I  shou 
also  ad\nSe  a  microscopic  examination  by  an  expert  if  pos^il>le.     I  would  reco; 
mend  as  preliminary  to  the  selection  of  these  specimens,  a  further  exploration 
the  valley,  ami  an  examination  by  the  soap  test,  and    for  cldorine,  of  a  lari 
number  of  waters,  particularly  those   from   springs,  and  if  possil^le  from   wel 
that  are  free  from   exposure  to  filti-ation  of  surface    di*ainage,  and   filth  filte 
from  sink  drams?,  bani  vards,  and  the  streets  of  townis. 

As  an  illustration  of  the  ditticulties  attending  the   drawing  of  any  conclusio 
from  the  results  thus  far  ol^tained,  Numljer  9  may  be  mentioned.      The  permffi^c^ 
nent  hardnesn  is  less  than  in  any  other  specnnen,  i  ndicating  an  absence  of  m; 
iiesium,  sulphate  and  chloride.     There  was  no  calcium  and  magnesium  chlori 
in  the  residue.     Therefore,  no  water  was  retained  at  180  deg.  C.      The   9.1 
grains  of  organic  and  volatile  matter  is  doubtless  organic  matter,  and  is  a  co; 
paratively  large  quantity.     The  source  of  this  organic  matter  it  is  impossible  t 
determine,  unless  its  character  l»e  ascertained.     The  water  smelled  as  if  contam^  — 
inated  with  sewage  from  a  sink,  and  may  contain  the   soakage  from  the   Brew — 
eiy  in  which  it  i-  situated,  or  the  organic  matter  may  l>e  derived  from   the  clay  - 
The  l)atl  well  at  rilyndon  is  near  a  l»ani,  and  the  surface  around  it  was  covered 
with  kitchen  slops  whim  the  specimen  was  oljtiiined.       The  residue   from  the 
water  had  a  decided  odor  of  urine.       The  (juestion   whether  these  organic  con 
tiiminations   are  «lerived   from  the  subsoil  or  from  surface  infiltration,   l^ecomes 
therefore  a  fundamental  consideration,  with  reference  to  the  prevention  of  cure 
of  the  untloubted  bad  <iualities  of  most  of  the  water  examined.     The  amount  of 
ailcium  l)i-carl)onate  is  not  hu'ge  in  these  specimens  of  water,  wliile  chlorides  are 
abundant .     It  would  nut  therefore  be  advisable  to  rec<Dmmend  the  use  of  Clark's 
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Conrhfsions. 

The  foregoing  ascertained  facts  will  warraut  the  statement  of 
snndry  eourlusion^  whieli  may  be  given  briefly  as  follows:     They 
pertain  to  tlie    solution  ot'  the  question — whence  come    the  foul 
odors  of  the  wells  in  the  Ked  Iiiver  region? 

1.  Th':'  (Int't  rliiy  affords  a  ^trciij^'Iy  alkaline  water. 

2.  The  l.icn-triiie  elav  atturds  a  .-liffhtlv  or  non-alkaline  water. 

3.  There  i>  gcnrndly  a  water- hearing  stratum  of  saiid,  or  of  gi-avel  and  sand^ 
between  the  lacu^trint'  and  driit  clays,  wldch  atibrds  a  good  water  in  nearly  all- 
cases. 

4.  Thf  drift  (lay  covnes  lar^^'-ely  from  the  dii^ruption  of  the  marine  Cretaceous 
clays,  anil  that  accounts  tor  its  •^nvator  alkaline  quiilities — wliile, 

•").     The  lacustrin*'  clay  is  a  dcpovit  of  ^upertieial  fresh  waters. 

6.  Thcro  is  a  \vat("r-l)earm,Lr  stratum  in  or  near  the  l»ottom  of  the  diift  cla; 
which  is  und»'r  (•'►nsidtTahle  iiydrostatic  pressure,  and  water  from  it  rises  nearl 
or  quite  tr»  thr  natural  surface. 

7.  Nearly  all  of  the  wells  in  the  Red  Hiver  Valley  are  curbed  with  wood  o 
some  s<»rt,  jrenerally  pin*'. 

s.    This  wood  undcry:oes  rajnd  chanires  due  to  tin*  chemical  reactions  betwee 
organic  acids  and  alk'aline  waters,  as  above  described  under  natural  circumstan — 
ces. 

9.  Tliis  >ource  of  foul  odors  is  abundantly  suthcient  to  account  for  all  the  phe- 
nomena. 

10.  Tlie  organic  matters  caimot  cc)me  from  the  lacustrine  clay,  because  the 
odors  are  cijually  ])revalent  tdl  over  the  western  p-curt  of  the  state  where  no  lacus- 
trine clay  is  found. 

11.  Thc>f'  organic  matters  cannot  come  from  the  drift  clay,  because  they  are 
found  in  wells  that  do  not  enter  the  drift  clay. 

12.  Any  organic  matter  in  either  of  these  clays  would  h«ave  long  since  passed 
through  tlie  stage  of  deconip(.»sition  necessaiy  for  the  production  of  such  gases,  and 

entered  into  a  carbonaceous  and  tixed  condition. 

l-I.  The  assuiuetl  cau>e  of  th<'se  odors,  whatever  it  be,  must  l^e  one  that  is  co- 
extensive with  the  rtlV'cts — hence, 

14.  They  cannot  come  from  surface  indniinage,  since  they  occur  in  wells  where 
that  is  impossible. 

lo.  They  cannot  como  from  sewerage  or  other  artiticial  underground  sources, 
because' they  occur  generally  in  wells  where  such  contamination  is  impossible. 

ir».  Thi<  ferment  a  I  ion  of  the  sap  and  pitch  of  the  pine  sometimes  has  the 
etfe«.-t  uf  giviuLT  the  b'ss  alkaline  waters  of  the  valley,  in  its  incipient  stage,  a 
taste  as  of  kerosene,  and  the  ;;ppearance  of  small  gloVniles  and  tilms  of  oily 
consi>tency  and  spacitic  gravity  floating  on  the  surface. 

17.  Tl!'-  ttl'ect  of  this  change  may  bo  oliviated,  or  mitigated,  by  copious  use 
of  the  well^:  and  it  may  be  wlmlly  avoided  ly  u^ing  earthen  or  iron  pipes,  and 
discanlinn'  the  wuod«'ii  curbiuL.. 

is.  Shallow,  Mp.'ii  wflls,  dug  in  the  surtaceof  the  prairie  imd  ha\'ing  alkaline 
water,  may  bee. m*'  otVvn^ivi'  in  ihe  summer,  though  without  curbmg,  by  the 
decay  of  Hue  orLfanic  [tarticl'V-  iilown  into  them,  or  washed  into  them,  from  the 
rank  vegetation  <tf  the  prairi*.-  luri". 
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In  the  progress  of  this  investigation  the  \mter  became  impressed 
with  the  sufficiency  of  pine  wood  to  produce  such  odors,  by  a  simple 
test  experiment;  viz: 

Two  quart  glass  jars  were  filled  with  good  well-water,  not  alka- 
line, taken  from  the  same  well.  Into  one  was  put  a  quantity  of  pine 
ctips,  but  into  the  other  nothing  was  placed.  They  were  exposed 
to  the  atmosphere  of  the  same  room,  the  glass  stoppers  being  in- 
Terted  and  loosely  placed  over  the  wide  mouths.  While  the  jar  with 
nothing  but  clean  water  remained  clear  and  inodorous  during  the 
continuance  of  the  trial,  and  indefinitely  thereafter,  the  other  went 
through  the  changes  indicated  by  the  following. 

Beronls. 

Dec.  4.  Place  a  quantity  of  seasoned  pine  sticks  in  a  wide-niouthcd  glass  jar 
in  common  well  water.  The  jai-  stands  on  a  tiible  in  a  wanned  room,  loosely 
covered  by  the  inverted  glass  stopper.    The  sticks  all  float. 

Dec.  0.  A  i*ortion  of  the  sticks  have  sunk  to  the  bottom  of  the  jar,  and  siuall 
bubbles  of  some  gas  adh»?re  to  some  of  them. 

l*«c.  G.  Nearly  one  half  of  tiie  sticks  have  settled  to  the  lX)ttom.  The  jar 
▼ben  uncovered  smells  strongly  of  fresh  pine.    Gas  bubbles  arc  more  numerous. 

I^'.  7.    There  is  no  noteworthy  change. 

iH^i*.  8.    Tliere  is  no  not<3worthy  change,  except  perhaps  a  stronger  pine  odor. 

Dw*  9.    The  pine  smell  is  very  strong,  and  less  fresh. 

Dec.  14.    A  thin  scimi  floats  on  the  surface.    There  is  an  o<lor  of  sourness. 

Dec.  19.    The  floating  scum  begins  to  settle,  some  of  it  swimming  in  the 

water. 

D^'  21.  The  scum  on  the  surface  atlheres  to  the  glass,  and  looks  gummy. 
The  odor  is  less  sour,  and  somewhat  oifensive. 

Dec-  25.    The  odor  is  offensive,  and  there  is  a  gelatinous  gum  adherent  on  the 
glai>s,  and  along  the  water  level. 
L^ec.  •^.    The  o<lor  is  strongly  offensive. 

I'w.  31.    The  odor  is  veiy  offensive  and  foul,  as  from  organic  decay.    There 

is  a  white,  gelatinous  or  gummy  scum,  as  of  fungoid  growth,  adherent  on  the 

glass  about  the  water  level,  and  floating  in  flocks  on  the  surface.    It  sometimes 

api)earR,  especially  on  disturbance  of  the  jai*,  in  globular  masses  of  J  j  to  j^  inch 

in  diameter. 

Jan.  1 .    The  microscope  reveals  great  num>>ers  of  organic  germs,  which  are  oval 
ID  shape  and  appear  to  be  of  the  Ciliattt. 

Jan.  10.    A  jelly-like  fungus,  alK)ut  a  quarter  of  an  inch  thick,  floats  alx)ut  in 
the  water  and  on  the  surfticc.     The  odor  is  very  offensive. 

May  1.  There  is  a  swimming  fungus  which  tends  to  settle  to  the  lx)ttom  of  the 
j;ir.  The  water  is  slightly  turbid,  and  yellowish-if  d.  it  has  a  musty  smell,  and 
uUo  1-  pliiinly  acidulateil.  Tlie  iuicrosi.*opic  animals  are  e<iually  alnindant,  and 
tif  Viirious  forms. 

In  the  presence  of  such  a  source  of  organic  decay  and  contamina- 
tion iV»und  in  nearly  every  well  in  the  whole  region,  it  is  evidently 
uuJieoessary,  and  even  absurd,  to  search  for  any  other. 
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These  considerations  bring  up  the  whole  question  of  the  prev 
cnce  of  typhoid  fever  as  an  endemic  disease  in  western  Minneso 
and  Iowa,  but  it  is  not  germane  to  this  report  to  enter  on  its  d^ 
cussion.  Xothins^  more  can  be  done  here  than  to  call  the  atte 
tion  of  those  interested  in  the  sanitary  condition  of  the  state 
tliese  facts,  and  to  suggest  that  possibly  the  climate  has  less  to 
with  such  diseases  than  has  been  imagined,  and  that  probably  the 
causes  lie  nearer,  and  within  the  grasp  of  ordinary  preventive  me£ 


ures.     The  effect  of  the  water  is  not  always  an  immediate  typh( 
fever,  but  an  aggravated   diarrhoea,  and  then  dysentery,  which  le— 
finally  to  typhoid  lever.     This  is  the  testimoijy  of  Dr.  J.  C.  Rossi 

of  Brainerd,  and  also  the  experience  and  observation  of  many  ot 

ers.     Sometimes  the  fever  assumes  a  local  name.     At  Bismark  it 
known  as  the  ''  Montana  fever."     In  Moorhead  it  is  known  as  t 
'*'  Red  river  fever,"  but  they  seem  to  be  all  essential!}'  typhoid  fev 
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III. 

RECONNOISANCES. 


1,  Info  Wright  Count [/. 

Ijiformation  having  been  received  from  Hon.  William  Pfender  of 

,  *^^  existence  of  some  evidences  of  coal  in  Wright  county,  an  exam- 

^^^tion  was  made  of  the  designated  localities.     On  Sec.  33  T.  119 

"^- ,  R.  25  W.,  land  of  John  Marth  and  Fred  Wanderzee,  along  the 

^^x^h  branch  of  Crow  river,  pieces  of  Cretaceous  lignite  have  been 

^^^i^nd  in  considerable  quantities;  also,  along  a  creek,  Sec.  25  T.  119  N., 

■*^  26  W.,  on  land  of  Joseph  Plant.     These  are  all  float  pieces,  exactly 

^^^^ttiilar  to  what  have  been  found  in  numerous  other  places,  though 

aps  more  abundant.     An  examination  was  made  in  company 

Mr.  John  Marth,  of  Delano.     The  banks  of  the  streams  are 

posed  entirely  of  drift,  and  largely  of  blue  hardpan.     The  lig- 

was  seen  in  the  bed  of  the  creek,  having  been  most  observed  at 

xxear. fording  places,  where  it  was  most  likely  to  be  brought  to 

**"e  surface  and  seen  by  passing  travelers.     iVt  no  point  could  any 

aceous  beds  be  seen  in  situ.     Along  the  stream  are  numerous 

of  slate,  or  fissile  shale,  likewise  derived  from  the  Cretaceous, 

^borigh  here  immediately  from  the  hardpan  drift.     It  is  possible  that 

^^^taceous  beds  would  be  struck  below  the  drift,  in  sinking  a  shaft. 

2,  In  Bice  Conntt/. 

Ixx  company  with  Prof.  L.  B.  Sperry,  a  number  of  localities  of  rock- 

^'tcrop  were  visited  in  Rice  county,  for  the  purpose  of  determining 

^*^^  xnain  characters  and  the  continuitv  of  the  Trenton  and  Shako- 

The  details  of  the  geology  of  this  county  are  given  in  the  re- 

,         -  of  Prof.  Sperry,  and  it  would  be  simply  repetition  to  give  them 

^^^.     The  most  interesting  observation  made,  was  the  discovery  of 

'**^^'*  >uaceous  layer  in  the  Lower  Trenton,  exposed  along  Prairie 

which  without  previous  drying  will  ignite  fi'om  a  common 

and  burn  with  a  flame. 
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3.  In  (jfxjdlnje  CoKntij. 

Tlie  !\\;t:iiiii.tti(»ns   mrulo  in  Goodlui*^  county  were  in  compar 
witii  H'Mi.  H.  H.  Wilson  and  Dr.  A\  .  W.  Sweuv,  and  consiste<l  ol 

ft- 

visit  to  tli»*  quarrif^s  at  \\  anamingo.  ZumV)rota  and  Red  Wing,  ai 
the  cnlii'ction  ot'tvvo  iM)xe<  of  sin-einiHiis. 

Th*'  ea>ter:;  part  <»f  tile  county  is  rolling,  witli  frequent  rock  e 
po-'.ire  in  tli»*  brows  <)f  the  hills,  but  the  chief  covering  of  tlie  roc 
is  the  lo(»»'  loam  with  a  thickiit'^-^  of  o<U()  7.")  feet,  suliicient  to  mal 
the  ascent^  i2:<'nf*r;illy  tillal>le,  while  in  the  western  portion  tlie  dri 
pp'vail-  >')  a-^  not  only  to  till  up  the  old  rock-canons,  but  to  conve 
the  surfaic  into  an  undulatinir  |)rairie.  The  drift  irradually  thi: 
out  eastwai'd  under  the  loam.  It  <eeins  to  have  suffered  extensi' 
denudation  In'  aqueous  forces,  so  that  what  i<  left  of  it  visible  u^ 
der  the  loam  is  coarse  anvl  grav»dy  or  stony.  A  very  large  bould 
of  red  or  ilysh-cohu'ed  granite  projects  above  the  surface  of  the  loa 
on  X.  W.  1  of  >ection  20.  in  Belle  Creek.  It  lies  on  high  land,  ar 
is  conspicuous  from  a  distance.  Ft  rises  about  nine  feet  above  t. 
ground,  and  has  a  circumference  of  26  paces.  It  belongs,  of  cours 
to  the  Old  drift  epoch,  and  not  to  the  last,  as  it  is  embraced  in  ai 
partly  covered  1a'  the  loam,  the  loam'  not  Iniving  covered  general 
the  newer  drift  in  tliat  part  of  the  state.  It  is  evident  that  the  d 
nudation  to  which  the  old  drift-surface  was  su])jected,  produced  tl 
Biaterial  for  fine  clays  which  gathered  in  quiet  spots,  since  under  tl 
loam,  in  old  canon-valleys,  and  also  in  some  places  less  protecte 
there  are  extensive  laminated  clays.  The  l^ed  Wing  potter^'-ck 
comes  from  below  the  loam,  on  Sec.  3,  (loodhue,  Goodhue  count 
and  has  a  light  grav,  Iduish  color.  The  whole  excavation  was  ui 
fortunately  covered  jjy  water,  and  nothing  could  })e  learned  of  tl 
relatitm  it  bears  to  the  drift  or  the  loam.  The  Terra  Cotta  clay, 
Red  Wing,  is  the  blue  interior  of  the  terrace  that  accompanies  Hf 
Creek.  It  is  in  horizontal  laminations,  and  upwardl}'  passes  grai 
ually  into  the  loam.  Between  the  two  drift  periods  it  seems  th 
the  country  had  a  forest  covering,  since  in  Goodhue  county,  no  le 
than  in  Fillmore  and  Olmsted,  there  are  abundant  remains  of  tir 
ber  aud  of  the  old  soils.  f)n  Sec.  2,  Wanamingo,  on  the  high  pra 
rie.  laud  of  Wui.  Boulett,  a  log  of  what  appeaiv<l  to  be  hemlock,  • 
C(jar-e  [)int'.  was  found  in  digging  a  well,  at  the  depth  of  20  feet  b 
low  the  surface.  This  was  euibraced  in  a  "  bluish-ldackish ''  cla 
a|>pareiitly  a  soil,  and  was  Hve  or  six  inches  in  diameter.  It  w 
covered  with  a  hiird,  gravelr,  yellowish   clav  and  by  the  loam  th: 

^  ft.    /    ft.  «  V 

covers  that  [>ait  of  the  county.     Also  on  Sec.  5.  Belvidere,  land  • 
John  Holtz,  in  th.'  valley  of  the  creek,  was  found  wood  twenty  fe* 
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under  the  surface,  in  the  gravely  blue  clay,  or  under  it.  On  Sec. 
24,  Chester,  Wabasha  county,  a  log  a  foot  in  diameter  was  found  in 
digging  a  well,  upon  the  high  prairie,  said  to  ))e  about  twentj^  feet 
l>elow  the  surface.  This  log  was  well  preserved  and  could*  be  chop- 
ped.   It  lay  on  the  ground  near  the  well  for  some  yeai's. 

-At  Wanamingo  the  Lower  Trenton  is  quarried  in  a  low  bench 

^ong  the  Zumbro.     This  bench  rises  higher  and  higher  above  the 

-Zdinbro  in  descending  the  stream,  and  finally  the  St.  Peter  sand  rock 

*I>pears,  and  then  the  Shakopee  limestone,  which,   at  Zumbrota, 

^^{>ports  the  south  end  of  the  bridge  over  the  river,  rising  about  25 

above  low  water.    The  stone  for  the  abutments  and  foundation 

the  Forest  Mills  was  taken  out  of  this  rock  near  the  mills;  but 

stone  for  the  bridge  at  Zumbrota  came  from  the  Trenton  in 

her  land  near  Zumbrota.     The  Forest  Mills  are  about  two  miles 

©w  Zumbrota.     The  Shakopee  here  causes  a  terrace-flat  on  which 

situated  Zumbrota  village,  but  there  is  a  covering  of  drift-gravel 

loam. 

-A  few  aneroids  were  taken  at  Red  Wing,  and  a  general  section 

obtained  of  Barn  Bluff.     The  top  of  the  bluff  is  covered  with 

,  which  also  hides  the  rocks  from  sight  down  a  sloping  descent 

about  70  feet.     If  this  be  regarded  as  containing  limestone  the 

^Hickness  of  the  limestone  will  amount  to  120  feet.     From  the  top 

this  there  may  have  been  destroyed  several  feet  of  limerock. 

3  general  section  then  consists  as  follows,  in  descending  order: 

1.  Slope  and  limerock 120  feet. 

2.  Sand  and  green-sand,  and  limerock, 40  feet. 

S.  Massive  sand,  the  upper  portion  being  white,  the  lower  por- 
tion yellow.    From  this  the  glass  sand  is  taken 50  feet. 

4,  Sand  and  green-sand,  with  cement  of  lime  and  magne- 
sia, with  distinctly  aluminous  portions.  To  the  flood 
plain 80  feet. 

^am  and  Soren  bluffs  dip  toward  the  east  a  few  degrees.     There 
extensive  quarries  in  these  bluffs,  that  furnish  a  fine  building 
^*^^terial.    The  stone  now  beins:  used  in  the  bridge  over  the  east 
^^^nnel  of  the  Mississippi  at  Minneapolis  is  from  the  quarries  of 
'. '  Carlson  in  these  bluffs. 

4.  Ghi  the  Northern  Pacific  Railroad, 

Tie  details  of  this  reconnoisance,  so  far  as  they  relate  to  the 

r  supply  for  domestic  uses,  are  given  in  the  chapter  devoted  to 

^*ter^8Upply  of  the  Red  river  Valleij.    The  only  rock  exposure 

^*^Hig  the  Une  of  the  Northern  Pacific  R.  R.  after  leaving  the  neigh- 
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borhood  of  the  Juiietiou  with  the  St.  Paul  andDiihith  R.  R.,  wit! 
the  State,  occnrs  in  the  vicinity  of  Motley.     This  is  a  range 
granite,  alxmt  four  miles  north  of  the  station,  on  sections  21, 
27  and  'JS,  extending  north  and  south.     It   widens  out  toward  i 
north  iH'fore  disappearing  undc.'r  the  drift.     Its  extent  is  about 
mile  a«*ross  from  north  to  south.     The  country  round  about 
miles   is    nearly   level,  and  covered    with    Pinus  Banksiana,  Z/«c: 
It  escaped  the  observation  of  the  land  surveyors  of  the  N.  P.  Co 
pany,  and  the  land  was  entered  and  described  as  having  ^'  no  ston 
There  are  here  hills  and  ridges  tliat  rise  tifty  or  seventy  feet  ab( 
the  surrounding  countr}- ,  and  in  some  of  them  the  rock  is  bare, 
cannot  be  said  with  certainty  that  this  rock  exists  in  all  these  h' 
and  ridges,   but  it  proliably  does.     There  are  but   few  spots  wk 
any  drift  boulders  can  be  seen,  the  country — even  these  hills — 
ing  covered  with  sand  or  sandy  loam.     The  surface  of  the  roclcr 
old.     It  does  not  show  recent  glaciation,  the  appearance  it  prese: 
being  rather  that  that  would  be  attributed  to  aqueous  forces, 
surface  is,  in  general  contour,  moutonne-ed^  but  not  so  markedljr^ 
the  knobs  and  hills  of  Marquette  and  Duluth.     Since  this  glaciati 
it  is  evident  that  water  has  covered  this  rock  for  a  long  peric 
water  probably  which  spread  the  fine  sand  over  so   wide  a  belt, 
tending  almost  uninteiTuptedly  from  near  Thompson  to  this  ph 

The  rock  rises  in  undulating  sheeps-backs,  and  in  the  interval^^    ^ 
covered  with  sand  and  turf.     It  consists,  taken  all  together,  of  *^ 

least  three  different^qualities,  viz:     First,  a  gray   syenite  (?)  wh^S-^*^ 
has  a  greenish  mineral  like  serpentine  and  also  both  white  and  fl« 
colored  pieces  of  feldspar,  rather  fine  grained.     Second,  a  dark, 
rytic,  trappean  rock  that  occurs  in  apparent,  wide  dykes  in 
granite.     This  varies  from  a  petrosilex,  (or  what  may  be  taken 
visionally  for  that  rock)  to  a  real  dior}'te.  Third,  a  serpentinous  gi^- 
ite,  i.  e.  a  granite  (with  white  feldspar)  that  contains  a  green  ma^  i^J" 
eral  undistinguishable  from  the  green  mineral  of  No.  1,  with  ^^'^" 
dent  lumps  of  mica.     These  three  kinds  may  not  be  the  only  va^^^^ 
tions  that  the^rock'will  on  quarrying  exhibit,  but  they  are  the  o:^^^^ 
noteworthy  ones  observed.     They  are  all  rather  fine-grained.    '^Tb® 
green  mineral  of  No.  1,  is  sometimes  more  abundant  in  streajt^^  ^' 
veins,  even  two  inches  wide,  than  throughout  the  rock,  giving  ^A^e 
rock  a  striped  aspect,  often  two  or  three  thin  veins  coming  witl^^^ 
a  foot.     This  roL'kJwas  discovered  and  purchased  of  the  N.  P.  R^       ^ 
by  Mr.  C.  H.  Also]),  who  is  beginning  to  open  it  for  sale.     Being^  ^ 
the  midst  of  a  country'destitute  of  known  rock,  especially  of  gr^ 
ite,  this  locality  has  much  importance.     It  will  furnish  a  buil 
material  of  tlu\most  durable  kind,  and  possessing  all  the  excell* 
cies  of  the  granite  of  St.  Cloud  or  Sauk  Rapids.  \ 


■i*. 
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From  Brainerd  to  Motley  the  country  is  about  theXsame  as  at 
Brainerd,  i.  e.,  a  sandy  plain.     The  timber  consists  largely  of  Bank's 
pine.    Wadena  and  Perham  are  on  prairie  openings.     At  the  latter 
place  the  subsoil  is  a  gravel-anJ-sand  to  the  depth  of  at  least  15  or 
^  feet,  as  revealed  by  wells  that  get  good  water  at  that  depth. 
This  gravel-and-sapd  is  like  that  on  which  Minneapolis  stands,'^but 
is  not  overlain  by  so  distinct  a  loess  loam.     The  loam  here  is  only 
soil-deep,  and  also  contains  occasional  little  pebbles,  the  same  as 
found  in  the  gravel  below,  showing  that  the  loam  is  only  a  soil 
formed  from  the  sand  and  gravel  of  the  subsoil.     This  subsoil  of 
CTavel-and-sand  continues  westwardly,  through  and  beyond  the  prai- 
se on  which  Perham  stands,  and  into  a  sparsely  timbered  and  un- 
dulating country,  even  beyond  Frazzee  City.     It  is  noticeably  free 
y^yypn  houhhrs^  and  consists  only  of  gravel  and  sand.     On  approach- 
^Jigr  the  Leaf  Hills  the  gravel  and  sand  becomes  gradually  coarser,. 
''^th  occasional  stones,  the  general  surface  also  becoming  more 
^J'oken.      Further  on  the  gray  hard-pan,  very  stony,  comes  in,  at 
fii^t  gradually  as  if  the  gravel  and  sand  were  horizontally  merged 
^iito  it  by  the  accession  of  clay  and  larger  stones,  but  finally  so  as 
^  comprise  the  mass  of  drift,  as  seen  in  the  cuts  by  the  grade  of  the 
*x>ad.      The  hills  are  composed  of  this  hardpan.    At  Detroit  the 
^^irfece  is  undulating  and  somewhat  rolling,  but  mostly  a  prairie, 
wing  fairly  on  the  west  side  of  the  Leaf  Hills.     There  is  a  little 
^iniber  west  of  Detroit,  but  the  prairie  sets  in  within  a  couple  of 
,  and  continues  to  Moorhead.     The  subsoil  at  Detroit  is  the 
as  at  Perham,  a  gravel  and  sand,  the  surface-soil  being  a  loam, 
^^rived  locally  from  the  subsoil  by  disintegration  and  the  action  of 
^^etation.     The  roads  are  always  dry;  the  wells  go  into  gravel  for 
^•^^ter  at  the  depth  of  25  or  30  feet,  the  supply  being  good — limy  or 
chalybeate — and  copious. 

Above  Brainerd  about  five  miles,  are  the  French  Rapids,  in  the 

•^Mississippi  river.     Their  immediate  cause  is  a  quantity  of  drift 

*^ulder8,  which  lie  mostly  along  the  left  shore,  though  they  are  also 

^^  course  throughout  the  bed  of  the  channel;  but  their  original 

^^Use  is  probably  the  nearer  approach  of  the  bed-rock  toward  the 

^^^ace  of  the  drift.    A  short  distance  above  these  rapids,  on  the  left 

"^nk  is  a  high  drift  blufif  composed  largely  of  clay,  but  containing 

Numerous  stones  and  boulders.     Below  the  rapids  the  river  runs 

•long  the  left  side  of  an  alluvial,  timbered  island.     The  fall  in  the 

'  *^pids  is  about  three  feet.     No  bed-rock  can  be  seen.     There  are 

•  few  bonlders  also  along  the  right  bank  just  above  the  head  of  the 

^Pids.     The  bottoms  are  covered  with  deciduous  trees,  but  the  up- 

*^^d  mainly  with  Banks'  pine,  with  some  wliite  and  Norway  pine. 
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East  of  Brainerd  the  country  is  maiiilj  one  of  plains,  which- 
superficially  sandy,  but  they  must  be  closely  underlain  by  a  clajF 
deposit,  since  they  often  become  wet,  when  large  swamps  are  cans^d 
by  the  contained  water.    There  are  also  numerous  ridges  of  kard- 
pan-clay  soil  and  sul^soil,  in  which  a  different  outward  appearance 
is  very  marked.    The  trees  become  larger,  and  consist  of  a  greater 
proportion  of  deciduous  si)ecies,  while  the  Banks^  pine  entirely  or 
almost  wholly  disappears,  and  the  Norway  and  white  pines  preT«J- 
Toward  the  Junction  the  hardpan  clay  comes  in  in  full  force  ari<i 
continues  to  Duluth,  except  when  overlain  by  the  red  laminat^^i 
lacustrine  clay  of  Lake  Superior. 

At  the  Northern  Pacific  Junction,  prominent  .and  bare  ridges  of 
slate,  four  to  six  in  number,  rise  about  25  to  40  feet.    They  nxTt 
nearly  E.  &  W.,  or  by  compass  north  80  degrees  east,  varying  to 
north  75  degrees  east.    The  slaty  cleavage  runs  nearly  parallel  with 
the  direction  of  the  ridges,  or  north  85  degrees  east.     In  approach- 
ing from  the  west,  along  the  N.  P.  R.  R.  this  slate  becomes  percep- 
tible a  short  distance  before  reaching  Komoko;  and,  by  the  topo- 
graphy and  changed  drift,  rock  is  evinced  for  several  miles  even  b^* 
fore  reaching  that  place.    These  ridges  run  through  Komoko  aO-^ 
the  N.  P.  Junction,  and  at  least  to  Thompson,  where  they  haV^ 
been  wrought,  the  slate  quarries  being  about  two  miles  from  tb* 
railroad  in  Sec.  29,  T.  49  N.,  R.  16  W.    Tliey  are  not  continuou^ 
nor  uniform  in  height  nor  in  length.     They  rise,  and  sink  agai^ 
below  the  surface,  with  an  irregular  alternation.     Sometimes  a  seO-' 
tion  across  the  range  would  show  only  three  or  four  series  andsom^* 
times  there  might  be  six.    Often  the  intervals  in  one  series  are  op* 
posite  the  ridges  in  the  adjoining  one.    The  rock  itself  varies  fiotf^ 
an  argillyte  suitable  for  roofing,  to  a  very  dark,  or  gray  quartzy*^ 
that  shows  less  slaty  cleavage,  yet  must  probably  l)e  taken  as  a  patt 
of  the  same  slate  group.    The  rock  of  this  latter  kind  seems  to  be 
found  in  some  of  the  ridges  exclusively,  while  the  argillyte  prevails 
in  others.    Outwardly  they  have  about  the  same  appearance,  as 
they  lie  in  long  parallel,  undulating  ridges,  and  perhaps  they  should 
not  be  so  prominently  distinguished  as  this  description  implies. 
These  ridges  are  moutone-ed,  but  there  are  no  scratches  or  other 
marks  showing  the  direction  of  any  glacial  action.    They  have  three 
systems  of  jointage  planes  crossing  each  other  at  various  angles,  so 
that  the  rock  itself  is  cut  into  large  angular  blocks  to  great  depths, 
which  not  only  facilitates  the  quarrying  of  the  slate,  but  the  natur- 
al disintegration  of  the  ridges  by  frost.    The  adjoined  sketch  shows 

a  ground  plat  of  one  of  the  ridges,  with  the  different  systems  of 
joints: 


fgfgp^^-^^^fv-   -. 
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Ground  plat  of  a  slate  ridge  at  Junction. 

Explanation  of  Figure  2. 

!•  1.   Slaty  cleavage,  nearly  perpendicular,  runs  north,  85°  east. 

2. 2.  Joints  that  cut  the  slaty  cleavage  at  right  angles,  but  slope  west  at  an 
*^e  of  about  ten  degrees  from  a  perpendicular.  They  are  sometimes  so  numerous 
•i  to  number  four  or  five  in  the  interval  of  a  foot. 

3. 3.  Joints  (or  bedding)  which  run  parallel  with  the  ridges,  but  slope  south 
8t  an  angle  of  about  45°  with  the  horizon.  The  southern  slopes  of  the  ridges  are 
^Jnned  by  the  splitting  off  of  the  layers,  while  the  northern  slopes  are  apparently 
^*iaed  by  the  breaking  oif,  by  an  irregular  and  shifting  fracture  of  the  same 
'^CB,  and  have  an  angle  about  the  same  as  the  southern  slopes,  but  in  the  opposite 
<fcection. 

.  4. 4.  Less  distinct  oblique  joints  that  do  not  seem  to  be  as  numerous  as  the 
faegoing,  but  which,  on  the  quarrying  of  the  rock,  are  seen  to  penetrate  to  as 
Wat  depth.  These  aid  in  causing  the  superficial  parting  of  the  rock  into 
Asnboidal  and  angular  masses.  They  slope  N.  W.  at  an  angle  of  about  25° 
fi**!  a  perpendicular. 

The  horizontal  extent  east  and  west  is  about  six  rods. 

Figure  3  is  a  perpendicular  section  running  north  and  south  across 
^fctte  ridges,  showing  the  direction  of  the  slaty  cleavage  and  of 
m\s  3. 3.  of  Fig.  2. 

This  slate  appears  to  be  the  same  as  seen  at  Little  Falls,  on  the 
Mississippi  below  Brainerd,  but  it  here  shows  none  of  the  concre- 
twaary  homblend,  or  dioryte  rock,  and,  taken  all  together,  is  some- 
what finer  grained,  not  showing  an  evidently  micaceous  composition. 

Fig.  3. 


Section  across  the  slate  ranges  at  Junction. 


)  ANNUAL  REPORT. 


IV". 

THE  GEOLOGY  OF  MORRISON  COUNTY. 


This  reconnoissaiice  wiis  made  in  company  with  Mr.  N.  HerrL 
of  Minneapolis.     The  first  observations  were  made  at  Pike  Rap  J 
which  are  at  the  mouth  of  Swan  river,  but  are  in  the  Mississip^ 
Thev  are  so  named  from  Lieut.  Z.  M.  Pike  who  built  a  stockade 
wintered  with  his  men  here  in  1805-6.     They  are  caused  b j  a  m. 
schist  rock  which  rises  in  some  spots  about  six  feet  above  the  war 
at  low  stage,  but  lies  mainly  in  the  river  channel.     The  only  o 
crop  on  the  shore  seen  being  in  the  left  bank.     The  schist  is 
with  small  crystals  of  garnet  and  coarse  crystals  of  staurolite. 
sides  these  clumps  of  schist  rock  rising  in  the  channel  of  the  ri^r" 
there  is  an  abundance  of  boulders  of  all  kinds,  both  in  the  river 
on  the  shore,  the  banks  rising  about  30  feet  and  consisting  of  coa 
material.     The  rock  itself  seems  to  dip,  at  least  it  has  a  laminate 
structure  which  dips,  toward  the  northwest  at  an  angle  of  about 
deg. 

At  Little  Falls  the  rock  that  occurs  in  the  river  is  a  roofing  s 
similar  to  that  at  Thomson,  but  varies  from  a  mica  schist  to  an 
argil lyte,  with  some  veins  of  white  opaque  quartz.     The  rock  in 
some  phices  also  varies  to  a  massive,  compact  hard  rock  with  sharp 
jointage  angles,  Avhcli.  when  broken,  has  nearly  the  color  and  texture 
of  the  staurolite  crystals,  if  fractured,  found  in  the  rock  at  Pike 
Kapids,  but  seems  to  ]>e  more  nearly  a  dark  quartzyte.     Besides 
tlu'se  variations  there  are  nearly  continuous  layers  of  more  or  less 
lenticular  and  cimcretionary  lumps  or  nodules,  sometimes  six  or 
eight  inches  thick,  of  a  rock  very  firm  and  dark-colored,  but  which 
on    weathering    becomes   superficially    lighter-colored   and    shows 
needles  and  span  gles  of  dark-green  amphibole.     The  matrix  in  which 
these  crystals  lie  is  not  well  characterized,  but  is  quartzytic  ai^<t 
perhaps  also  feUlspathie,  but  is  dark-colored,  so  that  on  a 
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fracture  the  amphibole  crystals  are  hardly  observable.     They  appear 
on   tlie  weathering  of  the  rock.     By  far  the  greater  part  of  the 
whole  is  a  micaceous  argilly  te,  with  slaty  cleavage  nearly  perpendic- 
ular, or  sloping  a  ve^y  little  toward  the  N.  W.  (N.  18  deg.  W.),  the 
strike   being  N.  18  deg.  E.     There  is  also  a  system  of  joints  that 
gives  the  rock,  viewed  across  the  river,  the  appearance  of  being  con- 
spicuously stratified,  with  a  dip  up  the  river  of  about  45  deg.  from 
the  horizon.     The  slatiness,  which  is  nearly  perpendicular,  is  some- 
what injured,  at  least  superficially,  by  the  frequency  of  joints,  of  which 
^ere  are  at  least  two  systems  intersecting  each  other  at  a  small 
Migle,  thus  cutting  the  slates  into  rhomboidal  masses,  as  they  weather 
^  pieces.  The  following  diagram  (Figure  4)  is  designed  to  show  the 
relation  between  the  slates  and  the  three  systems  of  joints  mentioned. 
The  general  exposure  is  an  irregular  expanse  in  the  river  channel, 
Mid   bottom  land,  but  does  not  rise  in  ridges  or  knobs,  though 
"ie  occurrence  of  a  dyke  of  dark  trap,  and  the  massive  quartzytic 
rock,  seem  to  have  been  the  primary  cause  of  this  protrusion  upward 
of  the  underlying  formation  which  is  generally  more  deeply  buried 
binder  the  drift.    This  is  known  to  extend  under  Little  Falls  village, 
^ing  encountered  in  wells  and  cellars. 

Fig.  4. 


Jointage  of  the  slate  at  Little  Falls. 

^httle  distance  further  down  the  river,  yet  scarcely  outside  the 

"^^^ts  of  the  village,  rock  is  exposed  on  "  the  point,"  and  consists,  in 

f^Xieral,  of  a  hard,  dark-colored  dioryte,  containing  mainly  amphibole 

^  C5oarse  crystals,  and  a  little  feldspar  (labradorite  ?).     The  outward 

^^^^-^racters  of  this  rock  are  the  same  as  the  concretionary  lumps  that 

^^^i«t  in  the  slate  already  described.     It  is  here  simply  in  larger  area 

**^^  bulk.     It  is  parted  by  joints  that  cause  it  to  fiill  to  pieces  in 

^*^1d8  and  cuboidal  masses.     This  may  he  here  in  the  form  of  a  dyke, 

'^^t;  its  relation  to  the  slate  cannot  be  seen.     The  point  which  is 

fo^^tned  by  it  is  considerably  higher  than  the  bottom  land  on  either 

side,  but  falls  away  somewhat  on  receding  from  the  river,  the  rock 

iteelf  becoming  lost  to  view  in  the  swampy  bottoms,  or  involved 

"^^th  the  drift  of  the  river-bluffs.    On  long- weathered  surfaces,  under 

iJ^  action  of  the  water,  there  is  a  ridged  and  furrowed  form  that 

0I1OWS  the  same  direction  and  trend  as  the  slatiness  of  the  slate,  i.  e. 

J^.  18  deg.  E.    These  ridges  are  about  \  inch  apart,  and  about  ^  or 
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i  inch  high,  separated  b}'  intervening  furrows.  This  surface  con 
figuration  is  apparently  due  to  the  alternate  arrangement  of  tli 
mineral  contents,  and  perhaps  has  its  origin  in  a  metamorphosei 
condition  of  the  slate  itself,  or  of  the  sedimentary  rocks  from  whicl 
they  both  may  have  been  derived.  Thus  this  could  not  be  of  thi 
nature  of  an  igneous  dyke,  but  a  metamorphic  variation  due  to  th< 
complex  nature  of  the  original  sediments.  This  view  is  strengthenec 
by  the  occurrence  of  a  similar  diory  tic  rock,  in  concretionary  masses 
in  the  slate  itself,  running  in  more  or  less  regular  layers  or  lines 
This  alternation  of  mineral  contents  does  not  pervade  the  whole  o: 
rock  exposed  on  "the  point,"  but  it  is  a  conspicuous  feature  in  8oni< 
places.  TheJ  ridges  are  composed  of  the  lighter  colored  minerals 
and  the  furrows  of  the  amphibole.  The  adjoining  figure  (Fig.  &• 
illustrates  the  alternation  of  these  ridges  and  furrows. 


r 

Arrangement  of  Mineral  Contents  at  Little  Falb. 

Explanation  of  Figure  5. 

1.  Bands  of  dioiyte. 

2.  Alternating  l)ands  of  amphibole  and  feldspar. 

3.  Furrow  mainly  occupied  by  a  band  of  amphibole. 

4.  Feldspar  band. 

Opposite  the  village  of  Little  Falls  a  trap  dyke  of  basic  doleryte, 
apparently  about  10  feet  wide,  appears  in  the  slate,  going  diagonally 
across  the  slate;  and  on  the  south  side  of  the  dyke,  in  the  lee  of  its 
protection  against  the  current  of  the  river,  as  well  as  against,  possibly, 
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the  ice  of  the  ice-period,  the  islate  (or  schist)  is  decomposed  to  the 
depth  of  four  or  five  feet  at  least,  making  a  greenish-blue  clay,  or 
incipient  kaolin. 

The  slate  at  Little  Rapids  is  visible,  along  one  or  both  sides  of 
the  river,  as  far  up  as  the  ferry,  perhaps  three-quarters  of  a  mile 
above  the  village. 

On  the  X.  E.  i  Sec.  13,  (R.  R.  land),  Little  Falls  town,  on  the  west 
side  of  the  river,  is  an  ai"ea  of  dark  granite,  rising  in  smooth  knolls 
a  few  feet  above  the  surrounding  country,  which  is  flat  and  rather 
wet,  though  sandy,  and  in  fact  is  an  eastward  contijiuation  of  the 
flat  of  the  west  bank  of  the  river  at  Little  Falls.  This  rock  is  not 
in  all  places  a  true  granite,  but  varies  to  a  dark,  apparently  trappean 
rock,  which  is  an  amygdaloidal  melaphyre*,  containing,  however,  a 
light-green  mineral  like  serpentine.  There  are  also  variations  to  a 
non-aiuygdaloidal  melaphyre  with  scattering  mica-scales. 

At  the  mouth  of  the  Little  Elk  river,  two  and  a  half  miles  above 
liittle  Falls,  the  slate  seen  at  Little  Falls  again  appears,  but  here  the 
direction  of  the  slatiness  is  N.  30  deg.  or  35  deg.  instead  18  deg. 
<*st.  The  creek  runs  across  it  and  cuts  into  it.  The  dam  is  made 
between  the  rock  bluffs  on  either  side.  The  slate  is  known  to  extend 
np  the  Little  Elk  only  about  half  a  mile. 

^.  E.  i  section  26,  Belle  Prairie.     Here  is  an  outcrop  of  granite. 

It  rises  not  more  than  eight  or  ten  feet  above  the  general  surfiice, 

which  is  nearl  V  level.   It  is  rounded  over  but  is  not  striated.    Its  color 

is. sometimes  pink  find  sometimes  gray.     It  is  rather  massive  than 

schistose.    Its  area  probably  extends  over  on  the  next  section  north. 

.Similar  rock  occurs  again  about  two  and  a  half  miles  northeast  of 

this  place  on  section  18,  in  the  rext  town  ettst. 


PRIMITIVE  MAN  AT  LITTLE  FALLS. 


(J J,  TheStotw  Cftffrrs. 

During  the  examination  of  Pike  Rapids  some  search  wiis  made  for 
i  ke  '^  Avinter  stockade.  Near  the  ])rincii)al  exposure  of  the  bed-rock, 
.4>ii^  the  east  bank,  abreast  of  a  small  island  scantly  turfed  over, 
lere  is  a  blind  excavation  in  the  river-bank  which  consists  of  loose 

m  Tills  term  Is  used  bere  in  the  iiulrfluite  sense  preferred  by  Beriihiird  Von  Colt  a. 
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sand  and  fine  gravel,  that  has  the  appearance  of  having  been 
cial.  but  no  old  timbers  could  be  found  in  the  yicinity.     Paris  Ro; 
a  half-breed  living  at  Little  Falls,  says  he  rememl^ers  hearing 
uncle,  a  trader  for  the  American  Fur-  Company,  named  Charles 
Rose,  stationed  s»'ven  or  eight  miles  above  Little  Falls,  at  that  time^ 
relate  the  fact  uf  Pikes  stopping  here  and  describe  the  place  as  on 
the  east  bank,  and  l>elow  the  rapids.     This  excavation  is  really  be- 
low the  main  rapids,  though  there  is  half  a  mile  of  rapid  water  be- 
low it,   caused  by  boulders,  without  exposure  of  the  bed-rock. 

About  this  excavation,  which  may  or  may  not  have  been  the  site 
of  Pike's  stockade,  are  pieces  of  chipped  white  quartz,  which  from 
their  sharpness,  and  their  color,  indicate  an  artificial  origin,  and  at- 
tract the  eve  of  the  visitor.  It  was  onlv  after  a  handful  had  been 
gathered,  that  at  last  an  imperfect  arrow-head  was  found.  These 
chips,  at  this  point,  were  found  only  over  a  small  area,  indeed  they 
were  not  looked  for  at  other  points  up  or  down  the  river,  nor  at  any 
depth  below  the  surface.  This  quartz,  which  is  white  and  opaqne, 
was  evidently  taken  from  some  vein  in  the  slate  in  this  neighborhood, 
for  the  slate  at  Little  Falls  has  several  veins  of  that  kind  of  quartz. 

Subsequently  however,  these  chips  were  found  to  extend  over  a 
larger  area,  and  to  be  incorporated  with  the  materials  of  the  river 
banks.  Further  examination  at  Little  Falls  disclosed  this  interest- 
ing discovery.  They  are  found,  not  only  on  the  surface  of  the  flat 
on  which  Little  Falls  village  stands,  especially  near  the  river,  but 
on  excavating  the  bank  near  the  river,making  a  perpendicular  section, 
they  are  found  to  extend  downward  three  or  four  feet  into  the  sand  and 
gravel.  A  person  in  digging  half  an  hour  might  find  twenty-five 
or  thirty.  The  material  in  which  they  occur  is  a  homogeneous 
sand,  passing  dowiiward  gradually  into  a  coarse  sand  and  finally  in- 
to a  gravel.  This  tlat  along  the  river  on  the  margin  of  which  they 
are  tV)und,  is  about  twenty-seven  feet  above  the  river,  and  is  now 
never  covered  by  it.  The  bank  itself  may  be  divided  into  three 
parts,  as  follows,  in  descending  order: 

1.  Loam  sand,  gr.ivoUy  below. 

2.  < Travel,  I »oeuinin<^  stony  below. 

I{.     llardpan-diift,  containing  boulders. 

The  plain  on  Avhicli  Little  Falls  stands,  is  about  a  mile  wide,  and 
extends  along  the  river,  as  an  abandoned  ancient  flood-plain,  south- 
ward, and  becomes  that  on  which  East  Minneapolis  Ls  situated. 
Toward  the  south  its  average  width  remains  about  the  same  as  at 
Little  Falls — perhaps  becomes  less — but  toward  the  north  it  increas- 
es in  width,  and  at  the  same  time  rises  above  the  river^  and  finally 
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«<waes  apparently  to  constitute  the  entire  country  about.    Brainerd 
(with  the  sandy  country  east  of  it)  is  on  such  a  plain;  towards  the 
west  a  sandy  plain  of  the  same  nature,  and  the  same  level  ex- 
tends much  further,  though,  opposite  Little  Falls,  it  is  occupied 
to  a  large  extent  with  wet  land  and  often  by  tamarack  swamps. 
Ott  either  side   of  the  river,  outside  of  this  plain,  is    a  line  of 
<Irifl  blufife  which  have  a  rolling  contour  and  rise  from  50  to 
to   75  feet  higher,  constituting  a  greatly  difterent  character  of 
countiy,  and  occupying  the  general  level  for  an  indefinite  distance 
east  and  west  from  the  river.    Northward  from  Little  Falls,  while 
the  included  plain  becomes  wider,  and  covered  with  a  coarser  sand, 
these  blui&  gradually  become  lower.    It  seems  as  if  the  plain  slowly 
rises  to  the  level  of  these  drift-blui!s,  and  the  blufib  themselves  then 
tte   lost  to  view,  or  are  so  broken,  and  involved  with  other  drift 
luiolls  and  ridges,  that  they  seem  to  have  no  relation  to  the  river 
itseli    In  traveling  by  the  new  railroad,  lately  constructed  between 
Brainerd  and  St.  Cloud,  this  change  is  observable.    The  road  itself, 
at  least  between  Little  Falls  and  Brainerd,  runs  throughout  on  this 
plain.    In  reverse  order  the  depth  of  the  river  ))elow  this  plain  in- 
creases in  going  northward.    At  East  Minneapolis  it  is  from  25  to 
3^  feet  above  low  water;  at  Shingle  creek  it  is  about  37  feet;  at 
Champlin  it  is  43  feet;  at  Dayton  45  feet;  at  St.  Cloud  58  feet;  at 
Brainerd  about  60  feet.    No  measurements  have  been  taken  above 
Bramerd.    Along  the  river  at  a  lower  level  is  another  flat,  or  bot- 
tom-land, which  is  the  present  flood-plain.      The  hardpan  drift 
which  prevails  in  the  blufls  on  the  east  side  of  the  river,  and  which 
onderlies  the  sandy  plain  above  described,  seems  to  be  of  the  old 
drift  epoch  (see  report  on  Hennepin  county  for  1876),  and  lies  on 
the  slate  at  the  Falls.    The  adjoining  diagram  (Fig.  6)  represents  a 
section  across  the  Missississippi  valley  at  Little  Falls: 


Fro.  c. 


nr 


^1  ^V*>         Swmtpf 


Section  acro.ss  the  Mississippi  valley  at  Little  Falls. 

ExpliinniUm  of  Figure  6, 

1 .  Hardpan  drift,  on  the  east  side  covered  with  a  fine  clayey  loam. 

-2-  Gravel  and  >i!and. 

3.  Sand,  loamy  alx>ve  and  gravelly  >)elow :  60  feet  above  the  river  at  low  water. 

4.  Trap  dyke. 

5.  Slate  rock. 
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The  quartz  chips  occur  in  No.  3,  and  abundantly  on  the  flat 
(somewhat  lower  than  the  average  here)  directly  opposite  Little 
Falls,  in  the  neighborhood  of  the  trap  dyke.  They  extend  up  and 
down  the  river  also  an  unknown  distance.  They  were  found  at  the 
mouth  of  the  Little  Elk,  two  and  a  hsilf  miles  above  Little  Falls. 
The  belt  on  the  west  side  which  seems  to  afford  them  is  about  40  or 
50  roils  wide,  but  something  less  than  i  mile  on  the  east  side.  On 
the  west  side  they  appear  in  the  soil  when  large  trees  tejur  it  up. 

These  chips  are  all  angular,  some  of  them  being  as  sharp  tis  knives, 
and  jxirlectly  unwaterworn,  and  they  occur  in  a  waterwom  deposit. 
They  vary  in  thickness  from  tliat  of  paper,  and  the  size  of  one's 
fingemidl,  to  one  and  two  inches  across,  of  irregular,  anguhir  forms. 
Almost  no  other  coarse  material  is  found  in  the  surface  sand  in 
which  they  are  found;  and  whatever  there  is,  is  waterworn  and 
rounded.  The  chips  are  generally  without  evidence  of  designed 
form,  and  nearly  all  the  anguliu-  pieces  are  also  destitute  of  all  evi- 
dences of  artificial  shaping,  so  far  jis  their  forms  are  concerned. 
Only  a  lew  pieces  were  found  that  seemed  to  show  the  work  of  careful 
chipping,  and  they  are  not  perfect.  The  most  certainly  chipped 
form  found  wiis  taken  at  Little  Elk  river,  but  wjis  of  brown  chert. 
Some  of  these  chips  arc  represented  on  Plate  L 

The  interest  that  centei-s  in  thest»  chips,  and  which  alone  would 
warrsint  this  extended  account  of  them,  uivolves  the  question  of 
the  age  of  man  and  his  work  in  the  Mississippi  valley.  When  they 
were  first  obs»?rved  they  were  taken  to  be  of  much  later  date  than 
they  seem  to  be,  indeed  they  were  associated  with  the  builders  of 
the  mounds  and  ridges  th^t  arc  seen  at  Little  Falls  and  many  other 
places  in  Minnesota,  attributaUe  to  a  race  known  jis  the  Mound- 
Builders,  who  pi'cceded  the  present  Indian  races.  But  these  mounds 
and  ridges  at  Little  Kails  are  l)uilt  of  the  very  sand,  and  are  situated 
on  the  very  same  plain  in  which  these  chips  occur.  In  other  wordi, 
the  Mound-Bui  Kiel's  dwelt  at  Little  Falls  since  the  spreading  of  the 
material  of  the  plain:  hence  they  are  post-glacial.  The  chipping 
race,  if  these  chips  are  of  human  origin,  preceded  the  spreading  of 
the  material  of  the  plain,  and  must  have  been  pre-glacial;  since  the 
plain  was  si)read  out  by  that  flood-stage  of  the  Mississippi  river 
that  existed  during  the  prevalence  of  the  ice  period,  orresulteil  from 
the  dissolution  of  the  glacial  winter.  The  fortunate  juxtaposition 
of  these  two  classes  of  human  remains  enables  us  to  establish  this 
importaiit  general  truth.  Tlie  wonderful  abundance  of  these  chips 
indicates  either  an  jtstonishiug  amount  of  work  done,  as  if  there'had 
been  a  grand  manufactory  in  the  neighborhood,  or  an  enormous 
lapse  of  time  for  its  performance. 


EXPLANATION  OF  PLATE. 


(Src  Pa(jr  bd) 

Fif».  1,  n.     Cnnvox  .^Jiii-fiU'O  of  a  rhcH  implcniont  found  at  tho  mouth  of  Little 

VAk  river,  Morrison  county,  supposed  to  1)0  a  scraper. 

Frfj.  1,  h.     Prolile  view  of  same. 

[NoTi:. — Tliis  specimen  is  rej:c^rded  a  finishe<l  implement  by  F.  W.  Putnam, 
of  the  realx>dy  Museum.) 

Frr..  '2,  n.    Convex  surface  of  a  chert  implement  found  at  Little  Falls. 

Frr:.  2,  It.     Profile  view  of  the  same.     The  firrnres  do  not  perfectly  rcpi-osent  ths  '% 

evi<lentiilly  cliipp«'d  edj^-es. 

Fk!.  ',\,  a,  Ihokv'ii  aiTow-headl  ?)  of  white  quartz,  found  at  Pike  Rapids. 

Frn.  :{,  /).  Pr(»lile  view  of  sauie. 

Fif;,  4,  n.  Semper  (  ?)  of  whito  quartz,  from  Tiittle  Falls. 

Fro.  4,  h.  Profde  view  of  same. 

Frr..  5.  a.  Implement  of  white  quiu'tz,  Little  Falls. 

Fid.  T),  h.  Profile  of  the  same. 

Fro.  0,  (I.  Implement  of  white  quartz.  Little  Falls. 

Fk;    (),  h.  Profile  of  the  same. 


These  fi«xm'es  are  all  of  the  natural  size  of  tlie  f-])ecimens. 
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There  is  one  other  source  to  which  these  chips  can  be  referred. 
The  veins  of  white  quartz  traversing  the  slate  at  Little  Falls,  from 
which  these  chips  were  originally  derived,  were  observed  in  one  in- 
stance (near  the  mouth  of  Little  Elk  river)  to  split  into  angular 
pieces  similar  to  those  taken  from  the  surface  sand  of  the  plain, 
"onder  the  action  of  moisture  and  frost.     This  was  seen  at  a  point 
"where  the  freshet  water  of  Little  Elk  river  had  lately  carried  away 
-fthe  surface  materials,  laying  bare  a  large  area  of  the  slate.     The 
C}uartz  of  the  vein,  not  having  a  mineral  cleavage,  yet  had  an  irregular 
:fcacturing  tendency  which  resulted  in  the  disentegration  of  a  con- 
^derable  quantity  of  the  vein.     It  is  supposable  that  in  some  earlier 
liistory  of  the  river,  when  it  was  large  enough  to  cover  the  whole 
^valley  from  the  drift  blulfs  a  mile  east  of  Little  Falls  to  the  drift 
l>lu£Fs  several  miles  west,  this  same  disintegration  under  natural 
c^^uses  took  place,  and  that  by  some  means  the  fragments  were  dis- 
-feiributed  by  the  water  of  the  river,  perhaps  by  floating  ice,  over  the 
at  on  which  they  are  found  when  it  was  the  bottom  of  the  river, 
liis  supposition  meets  \vith  the  following  ol>stacles. 

1.  There  is  no  point  throughout  the  whole  region  round  about 
"^v'liere  the  slate  conveying  these  quartz  veins  rises  to  the  level  of  the 
s"i:ijface  of  this  plain  so  as  to  be  within  the  range  of  transporting 
encies,  whether  of  the  water  of  the  river  or  of  floating  ice,  but 
^  quartz  veins  are  from  40  to  50  feet  lower  than  the  flat  on  which 
chips  occur. 

2.  During  the  high  stage  of  water  that  formed  the  chip-bearing 
ace,  that  plain  itself  w«as  intact  from  side  to  side,  the  present 
er  channer which  is  cut  down  to  the  slate  and  the  quartz  veins, 
havmg  Ijeen  excavated. 

3.  The  chips  seen  at  Little  Elk  river,  resembling  these  supposed 
^^^xnan  remains,  were  in  the  bed  of  the  river,  and  under  the  drif; 
^'^^inally,  even  the  unmodified  glacier  drift,  while  the  transported 
^^ips  are  over  tht  glacier  drift  and  in  a  water- washed  sand. 

*^.  If  these  chips  were  the  product  of  natural  disintegration,  and 
^"^^r  distribution  they  would  be  expected  to  show  some  attrition  in- 
^^^^nt  to  the  long  period  of  wearing  they  had  passed  through.  On 
tu-^  contrary,  while  embraced  in  a  water-washed  and  rounded  sand, 
0^  fine  gravel,  they  are  themselves  not  wt)rji  in  the  least. 

5,  The  quartz  fragments,  while  mainly  destitute  of  evidence  of 
deigned  shape,  do  in  a  few  cases  appear  to  l>e  imperfect  forms  of 
#3^w-heads  or  of  cutting  or  scraping  instruments,  and  also  have, 

IjJoiig  the  edges,  the  appearance  of  having  received  repeated  blows^ 

^d  present  small  fresh  surfaces  of  forced  fracture. 
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6.  in  gathering  about  three  quarts  of  these  chips,  eight  pic 
were  found  that  could  be  thought  to  have  a  designed  form,  and  "fc 
of  these  are  of  brown  chert  and  undeniably  the  product  of  huEKB.  sn 
design. 

(Since  the  foregoing  was  written,  some  of  these  chips  have  l>^5^ii 
submitted  to  Mr.  F.  W.  Putnam,  Curator  of  Peabody  Museum,    of 
Archaeology  and  Ethnology,  Cambridge,  Mass.    After  an  exetrxii- 
nation  he  says  he  ha.s  no  hesitation  in  saying  that  he  ^^  considers 
them  identical  with  those  known  to  be  formed  bv  the  hand  of  man 
when  making  implements  of  stone.''    One  of  the  chert  specimexu 
he  regards  ''  a  finished  implement.") 

(2,)  The  Mound  Builders. 

Mention  has  already  l>een  made  of  ridges  and  mounds  on  the  t^^* 
race  at  Little  Falls  attributable  to  the  early  race  known  as  ilouM^ 
Builders.    They  have  a  general  resemblance  to  many  others  th  ^^ 


may  be  seen  in  the  State,  some  of  which  have  been  alluded  to^^. 
former  reports    (Reports  on  Houston  and  Hennepin  Countie^===^'' 
Their  occurence  at  Little  Falls  is  interesting  especially  in  relatic 


to  the  possible  human  origin  of  the  quartz  chips  that  have  been  d( 
scril^ed,  as  they  seem  to  be  of  later  date  than  the  chips.    This 


proven  by  the  fiict  that  the  mounds  are  built  on  the  terrace  pi 
and  of  its  materials,  in  the  composition  of  which  plain  the  quart:- 
chips  take  part,  extending  three  or  four  feet  l)elow  the  sur&ce 
The  mounds  themselves  are  somewhat  different  from  those  see: 
elsewhere,  inasmuch  as  they  consist  of  low,  circular  ridges, 
eight  to  twelve  feet  across,  rising  but  two  or  three  feet  above  t 
general  level.    These  are  scattered  over  a  small  distance  on  the 
bank  of  the  river  near  the  northwest  comer  of  the  village  plat, 
though  perhaps  others  would  1>e  discovered  on  making  a  more  exten- 
sive survey.    The  following  diagram  of  the  surface  shows  their 
position  relating  to  the  river  and  the  other  ridges.    They  may  have 
been  designed  for  habitation,  having  l>een  formed  at  first  by  slightly 
excavating  the  surface  of  the  ground,  and  then  building  rude  arched 
coverings  supported  bj'   wooden  branches  and  enclosed   by  earth. 
As  these  decayed  and  fell  in,  the  resulting  forms  would  l>e  exactly 
what  are  now  seen.     Beyond  the  limits  of  the  village,  further  north, 
is  an  interesting  ridge,  nearly  straight,  running  obliquely  back  from 
the  river  and  a  hundred  and  eight  paces  in  length.    This  is  of  a  very 
different  nature,  though  plainly  artificial.     It  is  from  three  to  four 
feet  high.    It  has  two  low  spots,  or  openings  through  it,  which  sep- 
arate it  into  three  main  parts.    It  does  not  extend  to  the  imme- 
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e  rirer  bank,  but  is  separated  from  it  by  an  inten-al  of  several 
The  design  of  this  ridge  is  not  evident,  but  it  must  have  had 
^cvarme  relation  to  other  works  in  the  neighborhood.  It  may  not 
Sx  dw-^^rever,  have  the  same  age  as  the  small  circular  ridges  above  men- 
•ti^^^ei,  since  there  is  some  possibility  that  the  latter  may  have  been 
>>•■-»  S  \t  by  the  present  Indian  races. 

..^^bout  fifty  earth-works  or  mounds  are  found  on  the  border  of  a 
*a.-m-m^  »all  lake  on  Sec.  35,  Belle  Prairie  and  Sec.  ^,  Little  Falls,  six  miles 
Mill  m  M  iif  the  village  of  Little  Fails.  They  follow  round  the  shore  of 
fcla.^^    lake,  which  is  know  by  the  Indians  as  "  The  Lake  Iwtween  the 


\ 


Mounds  uii<l  rlilgv^  at  Lttllc  Falls, 

(3.)    In  other  pari s  of  Minnesoln. 

A  great  many  flints  and  stone  implements  have  l>een  found  in  the 
''tate  indicating  the  former  prevalence  of  a.  race,  or  races,  analagous 
***  the  stone-workers  of  Europe.  Whether  these  stone  implements 
*•*  referable  to  the  older  stone-working  race,  which  would  make 
™*etn  pre^racial,  (palieolithic),  or  to  the  more  recent  nolithic  stone- 
^Orkera,  or  to  both  of  them,  ha.s  not  yet  been  jiscertained ;  but  the 
~*^poeition  has  been  general  to  assign  them  to  the  latter.  It  may 
"^  possible,  however,  that  the  palteolitliic  race  is  represented,  and 
*^^  quartz  chips  at  Little  Falls  would  seem  to  indicate  that  to  be 
****  case.  At  any  rate  the  most  careful  attention  should  l>e  given 
"**  the  relation  of  all  such  discoveries  to  the  drift  of  the  region  in 
""•lich  they  occur. 

A  few  of  the  other  evidences  of  palji.'nlithic  mau  in  Minnesota 
iBay  be  mentioned.  Dr.  A.  E.  -Tolin-ion  nn'otions  in  the  Bulletin  of 
Me  Minnesota  Academy  of  Natural  Scii-nues  for  1874,  the  discovery 
of  human  bones  in  the  sand  and  gravel  of  the  Mississippi  river  in 
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the  eastern  terrace  bluiis,  at  Minnea]K)li8,  coincident  in  age 
hight  with  the  terrace  bluif  in  which  the  quartz  chips  occur- 
Little  Falls,  this  being  a  deposit  coincident  with  or  immediatel}' 
lowing  the  last  glacial  epoch.     On  the  same  authority  two  fragmerk.  i 
of  a  human  lower  jaw  with  teeth  were  discovered  in  the  "red  clss 
and  boulder  drift''  near  the  Falls  of  St.  Anthony,  by  workmen  e:a 
cavating  in  it  for  use  in  the  tunnel  under  the  river,  lying  '*imrtie 
diately  upon  the  limestone  ledge.''     This  red  clsiy  is  the  product    ci 
the  first,  or  oldest  known,  glacial  epoch,  and  lies  below  all  the  oth.^ 
drift.     He  also  states  that  on  the  same  side  of  the  river  a  coppej 
spear-head  was  taken  from  a  crevice  in  the  limerock  of  the  Lonvei 
Trenton,  where  its  strike  forms  an  elevation  in  the  alluvial  plain  of 
the  terrace  above  mentioned,  at  some  distance  from  the  immediate 
river,  under  four  feet  of  drift — '*  sand,  gravel  and  clay  " — which  is 
now  in  possession  of  the  St.  Paul  Historical  Society.     This  deposit 
is  of  the  same  plain  and  date,  as  the  material  of  the  terrace  contain- 
ing the  quartz  chips.     The  spear-hea^l  is  said  to  have  been  three 
feet  within  the  lime-rock.     It  must  l)e  admitted,  however,  that, 
supposing  these  human  bones  and  teeth  to  have  been  found  in  th-^ 
'  manner  reported,  they  may  still  have  l)een  the  result  of  mo^ 
modern  ])urials,  and  the  spear-head  mjiy  have  been  thrust  in  ti"*-^ 
crevice  (a    weathered  and  eroded  jointage-plain)  horizontally,!^^' 
stead  of  perpendicularly,  as  these  open  crevices  abound  in  the  Low^ 
Trenton  and  appear  on  the  exposed  wall  of  the  rock  facing  the  rive^   ' 
and  especially  in  that  part  of  the  ancient  channel  which  was  cu 
prior  to  the  last  glacial  epoch,  where  this  spear-head  was  found  ^^ 
The  locality  of  the  Falls  must  always  have  been  a  resort  for  rude^ 
tribes  of  men,  and  a  great  many  burials,  not  to  say  battles,  may 
have  taken  place  here.     Still  there  is  an  appearance  of  authenticity 
about  these  discoveries,  so  far  as  the  published  facts  go. 

A  stone  axe  weighing  six  pounds  wa.s  found  at  St.  Paul  in  digg^g 
a  cellar  near  the  Adams  school  house,  by  Jacob  Biska,  six  or  eight 
feet  l)elow  the  surface.  It  was  overlain  by  soil  and  black  loam, 
which  has  a  thickness  of  eight  or  ten  feet  at  that  point.  The  figure 
below  shows  its  outline.  The  surface  of  the  blade  end  is  smoothed, 
or  roughly  polished,  but  the  other  end  is  rougher,  or  weather-worn - 
This  lay  in  the  latest  of  the  drift  deposits,  but  far  beyond  the  reach 
of  the  present  river,  though  within  the  outer  drift  blults. 
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Stone  &xe  snd  disc  [oiinil  at  St.  Paul. 

In  a  gravel  bank  at  St.  Paul  also  was  found  recently  by  Mr. 
Merrine,  a  stone  diac  about  two  inches  in  diameter,  and  three- 
l^arters  of  an  inch  in  thickness.  This  has  a  circular  depression  in 
>^  center.  One  side  is  coat«d  with  a  limy  crust.  It  is  of  a  fine- 
Siuned  greenstone. 

The  remains  of  an  extinct  elephant,  in  the  form  of  a  tooth  uid 
task,  were  found  in  the  gravel  and  sand  of  the  east  bank  of  the 
UinisBippi  about  five  miles  above  Minneapolis.  These  occupy  the 
3use  relation  to  the  river  and  the  valley  as  the  quartz  chips  «t 
Little  Falls,  having  been  taken  &om  the  same  terrace. 

In  the  coarse  river-gravel  at  Btillwat«r,  far  above  the  present  river, 
bat  within  the  main  valley,  was  found  a  mastodon's  tusk,  and  about 
eight  feet  of  it  are  preserved  in  the  Academy  of  Sciences  at  St. 
Paul.  This  was  taken  out  in  the  year  1856  by  A.  Van  Vorhes. 
The  section  of  the  bank  in  which  it  was  found  is  now  made  up  as 
follows : 
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1.  Disturbed  sand  with  some  boulders 5  feet  - 

2.  Fine  sand,  with  nearly  horizontal  strata 2  to  6  feet.- 

3.  rinivel  iind V»oulders Oto  4  feet. 

4.  Ycr>'  Hue.  lituidBome  sand,  in  horizontal  stratification. . .  15  feet-. 

5.  Coarse  gravel  iuid  l»oulders 4to   6  feet. 

6.  Horizontal  strata  of  fine  sand 30  to  40  feet. 

7.  The  **  tripoli  '*  bed  lies  next  below  this  fine  sand. 

The  tusk  was  found  in  No.  6,  and  near  the  bottom.  Near  t:  1^ 
top  of  the  same  stratum,  Mr.  Van  Vorhes  found  fragments  of  pc:^*" 
tery  having  carving  and  ornamentation.  These  are  all  to  be  se^^ 
in  the  Acatlemy  at  St.  Paul.* 

In  the  possession  of  the  Minnesota  Historical  Society  are  t^^^ 
immense  stone  hammers  recently  obtained  at  St.  Peter  by  Mr.  J^' 
M.  Randall.    One  of  these  was  found  four  feet  under  ground,  am^ 
tTie  other  was  on  the  surface.  They  each  weigh  fifty  or  sixty  pounds* 
The  adjoined  sketch  of  their  probable  manner  of  use  represents,  i* 
correct,  probably  the  most  primitive  flouring-mill  that  Minnesota 
ever  possessed.     It  was  prepared  by  Dr.  R.  0.  Sweeny.    While 
these  millstones  each  have  a  groove  running  about  them,  somewhat 
on  one  side  of  the  middle,  as  if  for  receiving  a  withed  frame,  yet  the 
groove  of  one  appears  as  if  it  were  of  natural  origin,  and  caused  by 
the  more  rapid  disintegration  of  a  vein  of  micaceous  granite  or 
gneiss  with  which  the  groove  is  coincident,  while  the  bulk  of  the 
stone  is  of  a  firmer  rock.     In  the  other,  however,  the  groove  has 
evidently  been  dug  out  by  coarse  artificial  chipping. 

These  up]^r  mf'Ihtones  were  found  at  points  two  miles  separate. 
One,  the  larger  of  the  two,  has  the  groove  deep  on  one  side,  but  lesa 

*Tbe  importance  of  this  "And**  caused  the  writer  to  distrust  his  own  notes,  made  in 
1872,  as  to  the  exact  position  of  the  pottery,  although  talcen  down  on  the  spot  as  de- 
scribed by  Mr.  Van  Vorlies,  and  to  make  a  fresh  application  to  Mr.  Van  Vorlies  for  the 
particulars  as  to  its  CwT^u'^  y>o«ittoru  The  following  from  that  gentlemen,  who  is  an  ex> 
perienced  surveyor  and  an  exact  observer,  afllnns  the  position  of  both  as  at  first  stated  : 

Stillwatbr,  4^pril  26.  1S77. 

Dear  Sir  :— Yours  of  the  I6th  came  duly  t^  hand,  and  found  me  almost  helpless 
with  a  rheumatic  attack,  which  explains  my  seeming  neglect  to  answer  your  Inquiry. 

The  mastodon  tusks  were  found  about  eight  or  ten  feet  above  the  base  of  the  hill : 
the  hill  at  this  |)oint  rises  at  an  angle  of  about  45^.  After  excavating  in  the  base  of  the 
hill  on  the  grade  of  Myrtle  street  alwmt  37  feet,  the  tusks  were  found,  consequently  37 
feet  below  the  surface.    At  this  point  the  hill  was  about  90  feet  high. 

Tlie  crockery  I  found  some  tliirty  feet  farther  into  the  hill  and  some  six  or  eight  feet 
higher  in  the  strata.  This  liill  is  a  continuous  tongue  of  land  lying  between  the  Flor- 
ence mill  stn-aiii  aud  a  spring  run.  Tin*  two  streams  run  parallel  and  S4>nie  SH)  feet 
apart.  The  liill  is  so  steep  on  the  Florence  mill  side  as  to  be  inaccessible  except  by 
clinging  to  routs  and  brush  growing  on  it.  The  material  at  the  base  is  sand  and  small 
gravel.  "Where  the  tusks  were  foun<l  tlie  strata  were  pure  sand  tenor  twelve  feet  thick, 
exhibiting  clearly  th»Mliiecti«»n  of  the  current  in  an  eastward  incllnativm  one  or  two 
degree**.  On  tlie  top  of  tbe  hill  wen^  heavy  bouldei-s  of  the  drift  perloil.  I  deeply  re- 
gret tliat  indisposition  MUiltlio  wei.:rlit  of  eighty  four  years  have  rendered  nie  incapable 
of  composing  a  satisfactory  coiiniimunicatiun.    Yours,  with  much  esteem. 

A.  VAN  VOKHES. 
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iceable  on  the  other,  and  was  found  in  1876.  It  lay  "  under  the 
■Und,  covered  with  hlack  earth  and  sand,  above  a  layer  of  chalky 
>osit  containing  some  flint  and  other  stones."  It  was  on  the 
Itj  terrace  formed  by  the  Shakopee  and  -Jordan  formations  near 
Peter,  but  a  little  south  of  the  town,  and  thirty  rods  distant 
n  the  flood  plain  of  the  Minnesota  river.  The  smaller  one  was 
nd  "two  miles  further  south,  just  at  the  foot  of  the  bank,  among 
«t  of  boulders  of  all  sizes."     It  was  found  in  August,  1874. 


UmanvEMin^iirMiNNssoTA . 


rriliiilivu  flour-uilll  unii  outlines  uf  tlie  upper  mlll^toDti. 
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luouuds  that  are  scattered  all  oTer  the 
0:3  palieolithic,  since  they  pertain  to  a 
lit  glacial  epoch.  Tlie  mounds  are  found 
els,  and  in  all  relations  to  the  drift  de- 
deposits.  Remains  that  are  found  em- 
Irit't.  are  classed  here,  according  to  Mr. 
ic.  If  they  are  iu  the  gravel  or  sand 
pan  of  the  last  glacial  epoch  they  accom- 
gliicial  epoi-h.  If  they  are  in  the  hardpau 
they  have  a  still  older  date.  Under  this 
IS  are  onl>'  those  of  later  date  than  the 
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ey  is  rather  sandy,  and  has  reacted  against 
ity;  but  the  general  level  of  tlie  country, 
'  a  very  different  character.  There  is  a 
nucli  of  the  land  east  of  the  river,  which 
date  as  the  loam  that  is  spread  over  the 
jiitheastcrn  portion  of  the  State,  and  has 
;ate  a  notoriety  for  ease  of  culture  and  fer- 
■  iu  the  United  States.  This  loam  in  some 
It  is,  indeed,  seldom  clayey,  as  it  is  in 
ther  places  it  is  wanting,  the  soil  then 
or  gravelly  clay.  The  eastern  portion  of 
if  plain,  or  rises  and  falls  in  broad  undu- 
occu|)ied  hy  the  creeks  that  generally 
1  the  Mississippi.  On  the  west  side  of 
ilains  are  wide,  and  are  rather  wet  now, 
)  drained,  which  can  easily  be  done,  when 
ess  some  of  the  l>est  soils  in  the  county. 
inderliea  these  Hats  sometimes  appears  in 
eady  been  taken  by  settlers,  as  they  rise 
J  furnish  a  different  forest  growth;  while 
es  of  drift  blufls  furnishing  Iieavy  hard- 
ni\\  the  bluff's  on  the  east  side  of  the  river. 
Iwlt  of  hardpau  clay  soils,  and  continue 
ariiitioas,  to  the  Leaf  Hills.     Throughout 

range,  and  scattered  over  the  intervening  surface,  are  frequent 

ders  of  granite  and  of  northern  limestone. 
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Water  Powers. 

There  is  a  fine  water-power  in  tlie  Mississippi  at  Little  Falls,  and 
a  rocky  island  in  the  river  makes  its  improvement  more  feasible. 
This  was  used  at  one  time  for  milling  and  manufacturing  purposes, 
but  the  dams  have  been  swept  out  by  the  river,  and  the  l)uildings 
themselves  are  entirely  destroyed.     The  recent  completion  of  the 
TaQroad  north  and  south  through  the  county,  running  on  the  east 
aide  of  the  river,  is  destined  to  hasten  the  settlement  of  this  in- 
teresting county,  and  to  develop  more  rapidly  its  great  natural 
lewurces. 
There  are  flouring  mills  already  established  at  the  following  points: 
On  the  Platte  river,  Sec.  35,  Belle  Prairie;  three  runs  of  stone,  for 
custom  work :   also  has  machinery  for  cutting  lumber.     This  is 
known  as  Grevel's  mill. 

Hill  Brothers'  mill  is  at  the  mouth  of  the  Little  Elk  river  and 
manufactures  flour  and  lumber.  It  has  two  runs  of  stone,  and  12 
feet  water  head. 
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THE  GEOLOGY  OF  RAMSEY  COUNTY, 


S  if  nation  and  Area, 

Ramsey  county  lies  east  of  the  Mississippi  and  embraces  St.  Pw 
the  Capital  of  the  State.  It  contains  101,124.62  acres.  Itisnetti 
rectangular,  but  is  indented  on  the  south  by  a  great  northward  beOK 
in  the  Missippi  river.  On  this  bend  St.  Paul  is  situated.  The  ic 
lowing  tabulated  statistics  show  the  areas  of  the  different  toiQl 
and  dates  of  survey.  The  territory  here  described  as  lying  soutl^ 
the  Mississippi  river  was  detached  from  Dakota  county  and  ad|| 
to  Ramsey  county  by  an  act  of  the  Legislatnre,  approved,  Mii 

st,i| 


9th,  IS 74.     The  county  has  H<Minei)in  and  Anoka  on  the  west, 
Anoka  on  the  north.     \V  iLshington  county,  about  eighteen 
wide  separates  it  from  Lake  St.  Croix,  which  is  the  eastern 
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6S  AXNTAL  HEi'ORT. 

The  Sifr/tf'X  Fitftotr.<. 

With  uniniportaiit  exceptions  the  UDrtherii  third  portion  of  the 
county  is  tint  while  the  remainder  is  rolling  or  hilly,  becoming  mure 
and  more  broken  toward  the  Mississijipi  ri\  er.  Thus  rolling  surface 
in  the  southern  portion  is  due  to  the  present  jxtse  of  the  drift 
materials,  and  not  to  any  upheaval  in  the  rocks.  The  rocks 
everywhere  lie  practically-  horizontal,  but  they  have  been  eroded  by 
streams  in  numerous  instances,  prior  to  the  dritt-epoch,  so  that 
there  are  deep  vallevs  in  the  rockv  surface.  These  valleys  materiallv 
modified  the  manner  of  deposition  of  the  drift,  and  determined  its 
composition  at  special  points.  The  drift  materials  seem  to  have 
been  accompanied  by  more  water,  in  the  act  of  deposit  in  the  level, 
northern  portion,  than  in  the  southern,  and  have  also,  since  their 
deposit,  l>een  smoothed  off  by  the  same  agency,  during  the  preva- 
lences of  a  second  glacial  epoch.  The  loam  that  is  spread  over  the 
most  of  the  county  is  the  sole  product,  in  the  most  of  Ramsey 
county,  of  this  second  glacial  epoch,  but  it  was  spread  by  water 
instead  of  ice.  Where  the  old  drift  claj'  is  visible  in  the  northern 
part  of  the  county  it  appears  as  gravelly  ridges  rising  slightly  above 
the  flat  country  round  about,  and  is  then  but  ver}"  slighth*  covered 
with  the  loess  loam.  This  loam,  however,  is  conspicuous  and 
abundant  over  the  most  of  the  county,  particularh'  in  the  eastern 
portions. 

The  Mound  View  Hills,  in  Mound  View  township,  afford  the 
most  important  instance  of  the  prevalence  of  the  old  hardpan  drift 
above  the  general  flatness  of  the  country  in  that  part  of  the  county. 
They  are  in  Sees.  10  and  15,  T.  30  N.  R.  23  W.  They  rise  about 
100  feet  abruptly  above  the  valleys  which  separate  them,  and  about 
200  feet  above  Rice  creek  valley.  They  consist  outwardly  of  red 
gravelly  hardpan,  but  they  probabl}'  have  a  nucleus  of  harder  rock. 
Their  remoteness  from  the  main  belt  of  the  Trenton  makes  it  less 
likely  that  their  rocky  nucleus  is  of  that  formation.  The  Potsdam 
sandstone,  as  a  quartzyte,  rises  in  monoclinal  hills  in  other  parts  of 
the  State  round  the  areas  of  the  St.  Peter,  and  forms  several  such 
rocky  knobs.  In  this  case,  if  this  quartzyte  l>e  the  cause  of  these 
hills,  the  original  rocky  knobs  served  as  gathering  places  for  a 
greater  abundance  of  morainic  drift.  For  further  illustrations  of 
similar  phenomena  in  Minnesota  the  reader  is  referred  to  the  Second 
Annual  Report  p.  193.  This  series  of  knolls  does  not  extend  far  in 
any  direction,  their  principal  elongation  )>eing  N.  and  S.  There 
are  three  principal  hills.  They  are  scantily  timbered  with  Burr 
Oak.     The  lands  about  have  comparatively  but  few  Burr  Oaks. 
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Natural  Drainage. 

The  most  of  the  county  is  drained  southwardly  into  the  Missis- 
sippi. But  the  streams  are  small,  and  expand  into  lakes  at  frequent 
intervals.  In  the  northern  part  of  the  county,  where  the  most  of 
these  lakes  are  situated,  there  is  less  diversity  of  surface,  aYid  some- 
times the  streams,  and  the  lakes  themselves,  are  skirted  by  extensive 
marshes  or  '*hay  meadows."  In  the  northwestern  part  of  the 
county  the  natural  drainage  is  toward  the  northwest,  and  reaches  the 
Mississppi  through  Rice  creek.  The  Mississippi  river,  which  runs 
along  the  southern  boundary  of  the  county,  lies  in  a  deep  valley 
which  is  about  two  hundred  feet  below  the  general  upland.  The 
streams  which  enter  it  generally  piu^s  down  this  descent  gradually 
at  points  several  miles  distant  from  the  river  itself.  But  above  Fort 
Snelling  the  streams  enter  it  abruptly,  by  plunging  over  the  per- 
pendicular bluflFs  of  rock,  by  which  tho  river  is  everywhere  enclosed. 

The  lakes  of  the  county  are,  some  of  them,  large  and  deep,  and 
contain  pure  and  clear  water.  They  have  low  shores,  and  are  but 
little  below  the  general  level  in  the  northern  part  of  the  county, 
but  in  the  southern  they  are  in  deep  basins  in  the  general  surface, 
having  gravelly  shores  and  frequently  attractive  natural  surround- 
ings. White  Bear  Lake  in  the  northeastern  part  of  the  county, 
and  Lake  Como,  near  St.  Paul,  are  the  chief  of  these  lakes  that  serve 
as  summer  resorts;  though  there  are  several  other  large,  and  perhaps 
equally  pleasant,  in  the  central  part  of  the  county.  Some  of  these 
lakes  are  united  by  the  St.  Paul  water  works,  and  supply  the  city 
of  St.  Paul,  through  Lake  E^halen,  with  water  for  public  and  domestic 
pnri^oses.  This  line  of  water  works,  by  means  mainly  of  artificial 
connections,  takes  its  supply  from  Pleasant  Lake,  passes  through 
Vadnais  Lake  (connecting  here  also  with  the  waters  of  Bass,  Lam- 
bert's and  Goose  lakes),  enters  Gervais  Lake,  then  Spoon  Lake  and 
finally  discharges  from  Phalen  Lake  through  an  acqueduct,  into  St. 
Paul.  Thus  an  artificial  water-course  is  established  from  the  northern 
to  the  southern  boundary  of  the  county — Rice  lake,  the  most  dis- 
tant with  evident  connection,  being  on  the  northern  boundary, 
partlv  within  Anoka  county. 

The  water  that  issues  at  Fountain  Cave,  St.  Paul,  is  that  of  a 
creek  which  disapi^ears  in  the  ground  about  half  a  mile  distant — 
toward  the  city. 
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The  knolls  themselves  are  evidently  "kames/'  and  in  studying  t 
cause  all  the  problems  of  the  glacial  epoch  are  l)rought  before    "fci 
mind.   'They  are  now  supposed  to  have  been  formed,  so  far  as   "tin 
drift  is  concerned,  in  the  beds  of  streams  of  water  running  on  stnc 
through  the  ice,  and  in  openings  like  great  crevasses  formed  by  "tiie 
underlying  rocky  knol)s,  as  the  ice-sheet  passed  over  them.     Ttiose 
hills  are  conspicuous  objects  in  the  horizon  from  distant  points  in 
all  directions.     They  are  visible  from  the   high  land  in  Reserve 
township,  Sec.  16,  T.  28  N.  11.  3  W.,  and  from  their  summits  can 
be  seen  Anoka,  Hamline  University,  the  Reform  School,  the  spires 
and  smokes  of  Minneapolis,  some  of  the  l)uildings  of  St.  Paul,  and 
the  village  of  CViiterville.     This  view  is  more  extensive,  but  not  so 
interesting  as  that  on  the  peninsula  on  See.  16,  Reserve,  from  which 
point  these  hills  can  be  seen,  and  a  fine  vfew  can  be  had  over  the 
valleys  of  the  Minnesota  and  Mississippi  covering  Fort  Snelling  and 
Minneapolis  at  nearer  range. 

There  is  another  cluster  of  lower  clayey  and  gravelly  ridges  in  the 
northwestern  part  of  Whit-e  Bear  Township,  and  an  outlying  area 
of  Upper  Trenton,  causing  a  high  tract  in  the  southern  part  of  the 
same  township. 

The  southern  part  of  the   county,  mainly   occupied  with    the 
Trenton  formation,  is  generally  higher  than  the  northern.     The 
drainage  courses  wliich  pass  through  it  toward  the  Mississippi  lie 
deep  valleys,  whicli  are  surrounded  and  hid  by  hills  and  ridges 
drift.     Tliese  hills  proba!)!}'  are  due  primarily  to  a  rock-sculpt 
older  than  the  drift,  but  the  drift  is  so  thick  that  the  rock  seld 
appears  in  exposure  a])ove  the  surface.     There  is  some  appearand 
of  tlie  foruuM'  extension  of  the  valley  of  Rice  Creek  much  furtb 
southward,  and  it  is  no  unreasonable  suggestion  that  the  gr 
Mississippi  itself  may  have  once  occupied  this  valley,  entering  t, 
great   gorge  again   where  it  becom-s  remarkably   widened  at 
l^llll;  but  the  evidence  is  entirely  topographical.     Such  as  it  is, 
is  perhaps  over-b.ilaueed  ])y  a  confusion  of  hills  and  high  d 
ridgi's  nortii  of  St.  Paul,  which  render  it  iuii)r<)')al)le  that  the  Tren 
is  any  when'  entiivly  cut  thnm^li  i\'  v.n  tlie  III-  ^'n^ek  valley  to 
]\uil,  as  would  h.ivi'  l)eeu   the  case  if  the   .Uississippi  ever  p 
ihrough   there.     Other  evidences  of  this  hypothetical  positioi 
the  ]\Iissis>ipi)i  north  of  '^     '^     1  are  mentioned  under  the  h 
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-    "         Description  of  the  Towns  of  Bamseij  County. 

as  N.  R.  22  W.  {Fratthnun  S.  part  of  McLean  and  jxirt  of 
St.  Paul. 

iriis  town  shows  the  extremes  between  high  rolling  or  hilly  land 
<i  low  allavial  flood  plain.  The  bluff  portion  east  of  the  Missia- 
»Jt*i  is  about  a  mile  and  si  half  wide  and  three  miles  long,  running 
■~tli  and  south,  and  i*  cut  bj'  ea.st  and  west  valleys  and  by  trih- 
^Jry  creeks,  so  as  to  have  a  rough  or  hilly  isurface.  It  is  consid- 
fcfcly  more  than  half  covered  with  small  timber  (oaks  and  aspens.) 
».^  rest  of  this  town  ea,st  of  the  river  is  low,  and  largely  occupied 
bay  meadows  or  by  marsh.  A  I>elt  of  soft  timber  growing  to 
'^^  dimensions,  separates  it  from  the  river  channel.  On  the  west 
-^  of  the  river  there  is  a  repetition  of  these  features,  but  in 
''^irse  order.  W.  St,  Paul  is  embraced  in  this  portion.  Area  in 
1-MXM.sey  County  10.260.93  acres. 

39  N.    R.  22  W.    New  Canada,  uitli  X.  part  of  McLean  and 
iV.  E.  part  of  St.  Paul. 

riiis  town  has  a  rolling  or  hilly  surface,  and  is  al>out  half  cov- 
^  "vriih  timber.  Toward  the  north  it  is  more  flat.  Through  the 
itral  portion  pa.ssea  the  canal  of  the  ^t.  Paul  Water  Works  and 
alen's  Creek,  It  hai^  several  large  lakes  and  also  several  marshes, 
t  4:116  most  of  the  town  is  arable  agricultural  laud.  Area,  22,- 
"^-09  acres. 

T.  30  N.    22  W.    White  Bear. 

Ttis  town  is  mainly  flat,  and  embracer  a  greater  water  area  than 

Blfty  in  the  county.     It  also  has  several  large  mai-shes  in  thi'  north- 

iW  and  central  iK)rtions.     It  has  a  small  area  of  more  elevated  huid 

in  the  northwestern  corner,  east  of  Pleasant  Lake,  aud  another  In 

"      r  Lake.    The  subsoil  is  a 

brni  alM]  the  soil,  but  the 

jam.  which  sometimes  Im?- 

a  clay  l^■ith  a  fiat  surface. 


f'tiil  ^V.p<l,■l of  St.Pai-l. 

y  a  gravelly  t'lay  surface, 
nd  aspens,  or  is  of  rolling 
y  the  bluffs  of  the  Missis- 
■  marshes.     Area,  8,326.54 
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T.  29  N.,  23  W.    {Fractional)  Rose,  and  X.  W.  part  of  St.  Pai 

The  southern  part  of  this  iovni  is  high  and  rolling,  with  a 
clay  subsoil.  The  northern  part  is  more  sandy  and  flat,  emb 
the  portion  round  Lake  Josephine  and  the  southern  part  of  B 
Bass  Lake.  It  also  contains  Lake  Como,  T\4th  a  number  of  o 
minor  hikes,  with  several  marshes.  These  are  mainly  in  the  nort 
em  portion.  Sectious  16, 17,  21  and  22  are  mainly  of  prairie.  T 
rest  of  the  town  is  well  timbered.     Area,  18,917.87  acres. 

T.  30  X.,  23  W.  MouxD  View. 

The  hills  already  de>cnbed,  near  the  center 'of  this  town,  give 
its  name.     Aside  ironi  these  hills  and  a  tract  along  the  S.  W.  c 
ner,  the  whole  town  is  flat  or  gently  undulating,  and  has  a  rat 
sandv  soil.     This  sand,  however,  is  closely  underlain  bv  an  im 
vious  clav,  as  evinced  bv  the   numerous  lakes  and  marshes  whi 
are  found  within  its  limits.  Kice  Creek  is  a  slow,  crooked  stream, 
quently  >kirted  with   marshes  or  hay  meadows.     The  town  is  so 
what  more  than  half  eoveied  with  small  oak>,  with  aspens  ande 
in  the  low  ^round>.     Area,  21.>^'Si.l2  acres. 

Khrfftio/is  ill  Uninscij  Connttj, 

Above  the  Ocea 

Lowest  kii<iwii  water  in  the  Miss.  R.  iit  St.  Paul 676  f< 

Hij^-liest  known  w.ittT  in  the  Mi^s.  Pi.  at  St.  Paul 697  f( 

Summit  hftwcMi  Wliib-  HtMr  Lake  and  St.  Paul  (8  feet  cut),  according 

to  the  St.  Paul  and  iMduth  K.  K 959  f( 

Junction  at  Whit^  P.-ar  Lake,  St.  Paul  and  Duluth  R.  R 920  fi 

St.  Paul  and  Paoitic  r>ppot,  St.  Paul 689  f< 

Base  of  the  Capitol,  St .  Paul 782 

Blutfs  back  of  the  Capitol,  head  of  Rohert  street 901 

Summit  avemie  V>lutf 910  f^ 

Junction  of  the  St,  Paul  an»l  Pacific  and  the  St.  Paul,  Stillwater  and 

Taylor's  Falls  R.  R.s 762 

Crossinjjf  of  the  St.  Paul  and  Duluth  and  St.  Paul,  Stillwater  and  Tay- 
lor's Falls  R.  R.^ 

Cra.le  of  St.  Paul  and  Duluth  R.  R 817 

(Irade  of  St.  P.,  S.  A:  T.  F.  R.  R 797  r: 

Grade  of  the  Mil.  iV  St.  P.  R.  R.  at  Dayton's  Blutf 696 

Soil  and  Timber, 

The  southern  half  of  the  county  has  a  clayey  snbsoil,  wi 
clayey  h ess-loam  overspread  ;  and  in  general  the  northern, 
flat,  portions   have  the  same  subsoil,  with  a  sandy  loess-loam  o 
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spread.    There  are,  however,  many  spots  where  the  loess-loam  is 
thin  or  wanting,  where  the  subsoil  constitutes  also  the  soil ;  but  in 
the  southern  rolling  portions  this  circumstance  is  likely  to  afford  a 
clayey  soil,  while  in  the  northern  this  clay  is  more  gravelly.  Along 
the  Mississippi  River  is  a  large  area  of  alluvial  land,  which  is  so 
ivet  that  it  cannot  be  depended  on  for  general  farming,  but  furnishes 
a  great  deal  of  wild  hay.    There  are  also  some  higher  flats  along 
the  river  that  are  very  fine  for  farming.     The  county,  however,  is 
not  generally  occupied  for  farming,  but  is  owned  by  non-residents. 
The  following  species  of  trees  and  shrubs  were  noted  in  the  ex- 
amination of  the  county. 

Quercus  coccinea.     Wang.    Var.  tinctoria.     Bartraw, 

[Note, — This  is  the  tree  that  has  been  named  Quercus  rubra  L, 
%vith  doubt,  in  former  reports.     It  is  what  is  known  oftenest  as 
*"*  Black  Oak/'  but  also  is  called  '^Quercitron/'  and  ''Yellow  Barked 
Oak."     Careful  observations  were  made  in  the  survey  of  this  county 
on  this  oak.     There  wiis  a  specially  favorable  opportunity  in  West 
St.  Baul,  where  were  seen  evidently  two  species,  of  oak,  the  black 
and  the  red,  yet  nearly  alike,  growing  in  a  ravine  in  the  same 
situation.     This  was  near  the  '*  Farmer's  Hotel  "  on  the  E.  side  of 
the  street.     They  were  here  in  company  with  white  oak.     The  two 
species  here  growing  under  the  same  circumstances  showed  constant 
differences.     Several  trees  here,  of  each,  are  of  about  the  same  size^ 
but  small.     The  general  habit  and  color  of  the  two  are  the  same, 
except  that  the  red  is  more  open-branched,  and  looser  in  the  top, 
having  fewer  dead  twigs  and  branches.     The  chief  distinctions  are 
in  the  leaf  and  fruit.     The  red-oak  leaf  has  the  same  general  shape, 
and  the  same  number  of  toothed  lobes  as  the  black,  but  the  central 
undivided  portion  is  \vider  than  in  the  black,  and  the  whole  leaf  is 
longer  in  proportion  to  its  full  width;  hence  its  foliage  is  coarser 
and  heavier  than  in  the  black.     The  leaves  of  the  red  droop,  while 
those  of  the  black  turn  easily  with  the  wind,  and  stand  in  all  posi- 
tions,    ki  the  fruit,  the  acorn  of  the  red  is  double  the  size  of  that 
of  the  black,  both  growing  on  last  year's  wood ;  the  acorn  of  the  red 
rising  three  or  more  times  the  hight  of  the  shallow  cup,  while  that 
of  the  black  only  rises  about  twice  the  hight  of  the  cup.     The  cup 
of  the  red  is  generally  an  inch  across;  that  of  the  black  about  half 
an  inch  or  a  little  more. 

This  is  by  far  the  most  abundant  oak  in  the  county,  as  it  is 
throughout  the  southern  half  of  the  State;  l)ut  there  are  some 
situations,  particularly  exposed,  high  hillsides,  like  the  tops  of  Mound 
View  Hills,  in  which  it  is  noticed  to  fail,  though  growing  abundantly 
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on  lower  level*,  and  to  be  replace*!  by  the  Bur  Oak.  It  doe*  not 
frequently  appear  as  a  large  tree,  but  is  generally  le>>  than  ten 
inches  in  diameter,  or  <impl\'  has  the  size  of  shrul^s.  intermixed  with 
Bur  Oak*  of  the  2>ame  size.] 

Qu'Tctw  rubm.    L.    Ke«l  'jak. 

[XoTE. — At  present  thi^  oak  must  lie  restricted  to  the  only  point 
at  which  it  has  Ijeen  identified,  riz.  West  St.  Paul. 

Querciif'  macTOcarija.    Mlchx.    Bur  *>ak. 

Quen^un  allia.    L.  '  White  «>ak. 

UlmuK  Amtrricana.    L.    iPl.  Cla\t.|    Will  J.    Ainericau  Elm. 

Populus  tremuloidei*.    Mirhx.    A:*pen. 

Populu^  trrandideiitata.    Michx.    <  irHat-to«>thed  Poplar. 

Populas  monilifera,    Ait.    Cottonwood. 

Tilia  Americana.    L.    Ba^s. 

Xeganrlo  aceroides.     M't-nrh.    Box  AMer. 

Jufrians  (.inerea.    L.    Latteniut. 

Car>-a  umara.     Suit.    Bittennit. 

Frazinuji  Amerit-ana.     L.    White  Ash. 

Fraxinu;*  sambu«:ifolia.     Dun.     Black  A-'h.  • 

Acer  ru^inmi.     L.     Rt-d  Mapl»='. 

Ac*T  saccharinum.     Wntif/.    Sujrar  Maple. 

Betula  alUi.     r#T/-.  popuHlolia.    Spiirh.    if;    White  Birvh. 

[Note. — Alx)ut  some  of  the  lakes  l,>ecomes  12  and    14  in.  in 
diameter.] 

Larix  Americana.     Michx.     Tamarack. 
Junipenis  Virginiana.     L.     Re<l  l.>l;ir. 

[Note. — Large  trees  grow  at  Ljiko  Johaunah,  and  also  along  the 
rocky  bluffs  of  the  Mississippi.] 

Salix  ni^a.     MnrMhall.     if)    I  Ami  other  willows). 
Ulmus  fulva.     Mich.r.     SlippniT  Kim. 
Prunus  s»^rotina.     Khr.     Black  Ch«^nT. 
Pmus  Strobu< .     L.     White  Pine. 

[Only  along  the  l)anks  of  the  Mississippi  above  Fort  Snelliiig.] 

Botula  excelsa,  of  Amerimn  ovthors.    Gray  Bin^h. 

[At  Lake  Johanuali.] 

Prunus  Pen nsylvanica.     L.    Small  Re«l  CheiTv. 
.     Primus  Anif^ricana,     Month.    AVihl  Plum. 
Zanthoxylum  Americanimi.     MUl.    Prickly  Ash. 
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Oatrya  Virginica.     WUld,    Iron  wood. 

Carpinus  Americana.    Michx.    Water  Beech. 

rrunos  Virginiana.    L.    Choke  Cherry. 

Amelanchier  Canadensis.     Ton-  and  Gray.    Junelxjrry. 

Pyrus  coronana.    L.    American  Crab  Apple. 

Rubus  ocddentalis.    L.    Black-Cap  Raspberry.  . 

Rnbus  strigosus.     Michx,    Red  Raspberry. 

Rubus  villosus.    Ait.^   High  Blackberry. 

Ribes  Cynosbati.    L.    Wild  (Jooseberry. 

Ribes  rotundifohum.    Michx.    Smooth  Wild  Goosebeity. 

Ribes  lacustre.    Poir.  (?)  Swamp  Gooseberrj*. 

[Has  a  smooth  fruit  in  racemes.] 

Sambucus  Canadenses.  L.    Elderberry. 

Spirsea  opuhfolia.    L.  Ninebark. 

Spiraea  salidfolia.    L.  Meadowsweet. 
Celtis  oocidentalis.    L,    Hackberry. 

Alnus  incana.     WilJd.  Speckled  Alder. 

Alnus  semilata.    Ait.  Smooth  Alder. 

[Note. — Both  alders  are  found,  often  in  company,  on  the  flats 
about  W  hite  Bear  Lake,  but  the  smooth  rarely  exceeds  three  feet  in 
hight,  the  other  being  ten  or  fifteen.] 

Amorpha  canesceus.    Xuti    Lead  Plant. 
Amorpha  fruticoso.    L.    False  Indigo. 

[This  has  very  much  the  appearance  of  a  small  locust.] 

Aristolochia  Sipho.    VHer.  ( ?)  Pipe  Vine. 

Rhus  glabra.    L,    Smooth  Sumac. 

Rhus  typhina.    L.    Staghom  Sumac. 

Rhus  Toxicodendron.    L.    Poison  Ivy.    (Tuttle  Lake.) 

Vitis  cordifolia.    Michx.    Frost  Graix?. 

Symphoricarpus  occidentiilis.     li.  Br.    Wolfbeny. 

Corylus  Americana.     Walt.    Hiizel. 

Comus  florida.    L.    Flowering  Dogwood. 

Corniis  sericea.     L.    Silky  Cornel. 

Comus  altemifolia.    L.    Altemate-leavi'd  Cornel. 

Comuf?  paniculata.    VUer.    Panicled  Coniel. 

Ceanothus  Americanus.    L.    Jersey  Tea. 

Vaccinium  corjmbosum.    L.     Var.  anuenum.  Swamp  Bluebijrry. 

Lonicera  parviflora.    Im»i.    Small  Honeysuckle. 

Celajstrus  scandens.    L.    Bittersweet. 

AmpelopsLs  (|uinquefolia.    Michx.    Virginia  Creeper. 

Rosa  bhmda.    Ait.    Early  AVild  Kose. 

Viburnum  Opulus.    L.    Higlibush  CranbeiTy. 

Comus  stolonifera.    Michx.    Red-osior  Dog^'ood. 

Cratiegus  coccinea.    L.    Thoraapple. 
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—  * 

The  Sf.  Peter  Sandstone. 

This  sandstone  is  seen  in  the  ))luflPs  of  the  Mississippi  from  Fort 
Snelling^'to  the  southeiistern  corner  of  the  county;  and  by  reason 
of  the  breaking  down  of  the  overlying  Trenton  wherever  former 
drainage  streams  have  run,  and  the  easy  erosion  of  this  rock,  it  also 
becomes  the  surface  rock  in  a  nuni])er  of  tributary  vallej's.  In  the 
city  of  St.  Paul  there  is  a  large  expansion  of  the  St.  Peter  area  over 
the  low  level  through  which  Phalen's  creek,  and  others,  enter  the 
Mississippi,  which  extends  more  than  a  mile  north  of  the  river. 
Further  south  are  several  such  re-entrant  areas  in  McLean  town- 
ship. The  wide  bottom-land  east  of  the  river,  in  McLean  township, 
is  represented  on  the  geological  map  of  the  county,  as  St.  Peter, 
but  it  is  possible  that  the  Shakopee  limestone,  which  is  shown  at 
Red  Rock,  some  further  south,  extends  as  the  surface  rock  within 
Ramsey  county,  under  the  alluvium  of  the  floodplain,  but  it  is 
nowhere  visible.  At  the  most  it  can  occupy  l)ut  a  small  area.  The 
St.  Peter  is  about  150  feet  thick.  It  has  no  noteworthy  variations 
of  character,  as  far  as  seen  in  Ramsey  county,  and  it  has  already 
been  descril>ed  so  many  times  that  its  lithological  features  need  not 
be  delineated  again. 

The  Lower  Trenton, 

This  is  what  Dr.  Owen  styled  "St.  Peter's  Limestone,"  in  his  final 
report  on  the  Geology  of  Wisconsin,  Iowa  and  Minnesota,  and  which 
Dr.  B.  F.  Shumard  divided  into: — 

1.  Upper  Shell  limestone.        F.  3.  c 6  ft. 

2.  Non-fo«siliferou8  Bed.         F.  o.  b o  ft. 

3.  Lower  Shell  limestone.        F.  3.  a 23  ft. 

• 

In  later  reports,  particularly  those  of  the  Wisconsin  geologists,  they 
were  designated  as  the  "Buff  Limestone/'  and  the  ''Blue  Limestone," 
the  former  lying  below  the  latter.  These  terms,  however  were 
strictly  applicable  only  to  formations  in  Wisconsin,  but  by  inference 
were  extended  to  cover  the  geological  horizon  at  St.  Paul  and  the 
Falls  of  St.  Anthony.  The  Blue  Limestone,  however,  of  northern 
Wisconsin  seems  to  have  been  regarded  ]>y  Dr.  Lapham  as  the 
equiyalent  of  the  Hudson  River  Group,  of  New  York,  and  also  of  a 
formation  of  the  same  name  in  Ohio,  where  the  term  originated, 
and  supposed  to  lie  entirely  above  the  proper  Trenton.*    These 

•When  this  term  was  originally  applied  to  the  Ohio  rocks  they  were  regarded  as  a 
eontinuation  of  the  Trenton  limestone  of  New  York. 
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terms  seeui  still  the  more  inapplicable  to  the  limestones  seen  at  i 


Paul  and  St.  Anthony  Falls,  since  the  terms ''buff"  and  "blui 
should  be  in  reverse  order.     The  '*  Lower  Shell  limestone  "  is  m 
frequently  blue  than  the  Upper  Shell  limestone,  and  is   always 
on  fresh  (luarrying.     The  latter  is  rather  a  dirty  gray  or  drab, 
pearing  somewhat  like  a  fine-grained  sandstone,  and  is  often  h 
to  the  touch. 

Later  still  the  whole  of  the  limestone  exposed  at  St.  Paul 
classed  l)y  Prof.  James  Hall  as   the  equivalent  of  the  Wisconsilf 
"  Buff  Limestone/'  the  ''blue  limestone'^  being  some  higher  mem- 
ber  not  distiiutly  recognized  in  Central  Minnesota,  but  in  the  light 
of  further  observations  now  known  to  be  what  has  been  designated 
by  this  survey  as  the  "  Upper  Trenton,"  at  its  chief  exposures  in 
the  southern  part  of  the  state,  but  which  has  not  until  the  present 
been  discovered  as  far  north  as  St.  Paul.     At  the  same  time  (Geol- 
<^gy  of  Wisconsin,   Vol.  I,  p.  33. — 1862.)  Prof.  Hall  regards  the 
Buff  Limestone  as  tlie  e(iuivalent  of  the   New  York  "  Birdseye'* 
and  "  Black  River"  limestone.     In  the  meantime,  the  "  Blue  Lime- 
stone'' in  Ohio  has  ])ec()me  enlarged  into  the  "Cincinnati  Group," 
and  the  Trenton  in  that  state  involved  so  closely  with  it  that  its 
identity  is  nearly  or  wholly  lost.     On  the  west  of  the  Mississippi, 
however,  the  Trenton  has  been  shown  to  have  a  full  development, 
and  even  to  take  on   a  peculiar  phase  designated  *' Galena,''  while 
the  aluminous  phase  so  largely  developed  at  Cincinnati  has  only 
been  rei  ogui/ed  in  the  "  Maquoketa  Shales*'  of  Dr.  White. 

Still  more  n^cently  I^-of.  Chamljerlain,  of  the  Wisconsin  survey, 
has  shown  (Geology  of  Wisconsin.  Vol.  II,  1873-77)  that  the  lith- 
ological  differences  lommouly  relied  on  to  distinguish  the  "blue^ 
from  the  "buff"  are  not  general  nor  relial)le  ;  that  there  is  no  chem- 
ical distinction  wliieli  holds  good,  and  that  the  fossils  of  the  "buff," 
as  heretofore  limited.  ar<^  also  to  be  found  above  the  "blue.''  Hence 
he  regards  them  as  essentially  one.  Further,  in  the  northern  part 
of  the  State  he  states  that  even  the  Cinrinnafi  Shalef^  and  Linie- 
sfonc.^  {.n*  undistingiiishal)le  b}^  any  satisfactory  line  of  demarkation 
from  the  Trenton  limestone,  and  includes  that  with  the  rest,  under 
the  general  term  "Trenton  Group." 

With  these  pivlimiuary  remarks  it  will  l)e  understood  that  the 
term  Lofrvr  Tmitnn  is  not  supposed  to  convey  any  greater  sig- 
nificance than  an  api)ropriate  designation  for  a  local  lithological 
phasp,  by  which  the  lower  part  of  the  great  Trenton  Group  is 
easily  distinguisiied  from  the  rest  in  the  state  of  Minnesota. 

Wherever  the  base  of  the  Trenton  has  been  seen  in  Minnesota,  • 
it  has  been   found  to  consist  of  ai)out  25  feet  of  calcareous  firm 


I 

beds  (soraetimes  with  some  slialy  layers),  which  give  great  prom- 
inence to  this  geological  horizon  in  the  topographical  effects  which 
they  produce.  They  are  underlain  by  an  erosible  sandrock,  and 
overlain  by  a  varying  thickness  of  green  shale.  The  underlying 
sandrock  crumbles  away,  letting  the  limerock  project,  but  the  over- 
lying shale  sheds  the  surface  waters  that  would  otherwise  disin- 
tegrate the  limerock.  These  combine  to  preserve  the  limerock  and 
to  cause  it  to  project  in  long,  prominent  headlands,  and  to  form  the 
brows  of  ridges  and  terraces  which  diversify  several  counties  ih  the 
southeastern  part  of  the  state.  The  thickness  of  the  overlying 
shale  has  heretofore  not  been  supposed  to  exceed  twenty  feet,  but 
observations  made  in  Ramsey  county  go  to  show  that  the  whole 
upper  Trenton,  so  called  in  the  southern  part  of  the  state,  is  here 
changed  to  a  calcareous  shale,  with  thin  limestone  layers,  perfectly 
comparable  to  the  Cincinnati  shales  and  limestone  of  Ohio. 
In  Ramsey  county  this  lower  Trenton,  or  "Buff"  limestone,  as 
'  Dr.  Owen  at  first  designated  it,  is  separable  into  three  parts  which 
have  pretty  constant  characters,  and  they  are  approximately  as 
given  above  from  Dr.  Shumard. 

1.  Impure,  haarsh,  clrab  or  dirty  buff  limestone,  containing 

lumps  of  calcite  and  species  of  Strophomena  and  OtihiSj 

with  other  fossils 6-10  feet. 

2.  Shale,  and  calcareous  shale  with  fragments  of  fossils 6-10  feet. 

3.  Limestone,  with  aluminous  partings.    This  is  the  building 

stone  of  St.  Paul.  The  mingling  of  shaly  and  calcareous 
partfi  throughout  this  limestone  caui^es  the  dressed  sur- 
faces of  large  slabs  to  have  a  blotched  or  mottled  siu^ace, 
particularly  when  the  dressed  side  coincides  with  the 
natural  bedding.  ThLs  member  is  the  most  persistent  of 
the  Lower  Trenton,  but  splits  into  thin  layers  on  long  ex- 
posure, due  to  the  loosening  of  the  shale  throughout  the 
mass.  This  contains  fossils  characteristic  of  the  Trenton, 
but  generally  m  fragmentary  condition 15  feet. 

Besides  the  three  main  parts  above  descril^d  there  are  also  several 
thin  beds  of  green  shale  in  No.  1,  which  seem  not  to  be  confined  to 
any  definite  horizon,  and  nearly  always  a  layer  of  green  shale  below 
No.  3. 

In  sections  of  the  bluffs  at  St.  Paul  given  in  Dr.  Owen's  final 
report,  this  limestone  is  represented  as  greatly  broken  and  even 
fiiulted  along  the  river  from  Fort  Sneliing  to  St.  Paul  and  especially 
in  the  vicinity  of  New  Cave  (now  known  as  Fountain  Cave)  near  the 
railroad  bridge  of  the  Milwaukee  and  St.  Paul  R.  R.  This  locality 
was  specially  examined.  The  layers  of  the  limerock  are,  it  is  true^ 
disturbed  along  the  immediate  river  bluff  and  are  mixed  in  some 
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confusion  with  coarse  drift,  but  at  points  further  from  the  river 
the  beds  continue  along  horizontal  and  unbroken,  so  that  the  for- 
mation itself  cannot  he  said  to  be  disturbed.  Dr.  Owen  attributes 
rightly  this  liruken  condition,  so  far  as  the  blocks  seem  to  lie  on 
drift  materials,  to  the  action  of  water,  and  probabl}*  that  of  the  river 
at  some  higher  stage.  The  beds  were  undermined  and  dislodged, 
but  were  not  tiausported.  Probaljly  floating  masses  of  ice,  during 
the  last  glacial  ejjoch  which  did  not  extend  «is  a  continuous  ice-sheet 
east  of  this  plaee.  in  Minnesota.  i)layed  an  important  part  in  dis- 
placing these  limestone  blocks,  and  in  depositing  among  them  the 
water- worn  drift. 

Tlte  Green  SJi'tles  and  Upper  Trenton. 

The  first  intimation  of  the  existence  of  any  rock  in  sifH  in  Ramsey 
county.  a])Ove  the  Green  Shales  as  tliev  have  been  described  in 
counties  further  south,  and  in  Hennepin  county,  was  found  in  the 
drilling  of  the  well  at  the  State  Reform  School  near  St.  Paul.  This 
wa^  ordered  l)y  the  legislature  of  1877,  and  was  done  by  C.  E. 
Whelpley  of  Minneapolis.     Mr.  F.   McCormick,  Secretary  of  the 

ai.i.^  r»^r wv  u^    1    u,  .  i\ :  .1. «j  i-i,^  iun : 
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Notes  of  the  Deep  Well  Bored  at  the  State  Reform  School,  in  the 

Months  of  April  and  Maij,  1877, 


Upper 
Trenton. 


Very 
Shaly. 


Green 
Shales. 


Lower 
Trenton. 
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Feet, 

1.  Two  feet  black  soil 2 

2.  Three  feet  gravel 3 

3.  Six  inches  clay ovi 

4.  Thirteen  feet  coarse  gravel 13 

5.  One  foot  fine  sand       i 

6.  One  foot  coarse  gravel i 

7.  One  foot  flne  sand i 

8.  Thirteen  feet  coai*se  sand 13 

9.  Two  feet  boulders 2 

10.  Three  inches  lime  rock oH 

11.  Three  feet  clay 3 

12.  Two  feet  sand,  with  water 2 

13.  Six  feet  three  inches  shell  rock 

with  clay 6M 

14.  Seven  feet  hard  lime  rock 7 

15.  Two  feet  clay 2 

16.  One  foot  hard  rock i 

17.  Four  feet  blue  clay 4 

18.  Four  feet  hard  rock 4 

10.  One  foot  blue  clay i 

20.  Three  feet  lime  rock 3 

21.  Six  feet  clay,  light  color G 

22.  Five  feet  clay,  dark  color 5 

23.  Four  feet  yellow  clay 4 

24.-  Five  feet  blue  clay 5 

25.  Eight  feet  blue  clay  (very  hard).  8 

2P.  Twenty-eight  feet  blue  clay. ...  28   . 

27.  One  foot  lime  stone  (hard) l 

28.  Six  feet  blue  soap  stone 6 

29.  Three  feet  lime  rock 3 

30.  Three  and  one-half  feet   blue 

soap  stone 3% 

31.  One  and  one-half  feet  lime  rock     ivi 

32.  Twenty-eight  and  one-half  feet 

blue  lime  stone 28*4 

33.  Five  feet  blue  clay 5 

34.  Seventy-seven  and  one-half  feet 

white  sand  rock 77V4 

Whole  depth 252 

An  abundant  supply  of  water  was  ob- 
tained at  the  depth  of  150  feet.  This 
supply,  however,  was  not  tested  until 
after  the  well  had  been  bored  one  hun- 
dred feet  below  it.  The  drill  at  that 
point,  became  fixed  and  immovable 
so  that  the  contra<"tor  was  wholly  un- 
able to  proceed  further,  when,  after 
experimenting  with  pumps,  it  was  found 
that  the  supply  was  sufficient  for  all 
practical  purposes. 

The  water  was  obtained  after  drilling 
about  ten  feet  in  the  lime  rock  of  No.  32. 

From  this  source  the  water  rose  in  the 
well  about  eighty  feet.  The  water  Is 
supposed  to  be  of  excellent  quality. 
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Of  these,  No.  34  is  plainly  the  St.  Peter  sandstone.  No.  33  is 
the  ^reen  shale  which  is  nearly  always  seen  over  the  sandstone  in 
Hennepin  and  Ramsey  counties.  Nos.  32  to  29,  inclusive,  include 
the  Lower  Trenton,  but  the  thickness  seems  greater  than  elsewhere 
observed,  being  36.}  feet.  The  rest  of  the  drill  seems  to  be  taken  up 
with  alternating  shale  and  limestone  layers,  the  greater  portion 
being  of  shale.  Of  this  thickness  (101}  feet)  probably  the  main 
mass  of  shale,  near  the  bottom,  said  to  have  been  28}  feet  thick? 
represents  the  green  shales  that  had  before  been  identified;  bat 
there  is  not  sufficient  diflference  between  this  and  the  rest  to  exclude 
the  application  of  the  same  term  to  the  whole  of  the  beds  above 
No.  29. 

A  few  months  later  an  exposure  of  green  shale  was  seen  in  the 
road,  N.  W.  i  Sec.  9,  in   Reserve,  accompanied  by  ChfBktts  and 
Orfhis^  above  the  level  at  which  the  regular  green  shale  could  exist. 
Blocks  of  fossiliferous  blue  limestone  were  also  seen  abundantlj 
along  a  ravine  in  the  same  township,  (Sec.  15)  mixed  with  the  debris 
of  the  red  hardpan  clay,  far  above  the  level  of  the  Lower  Trenton; 
a  circumstance  at  variance  with  any  thing  before  seen  in  Ranwey 
county.     F^inally,  the  beds  in  place  were  found  in  a  good  exposure 
along  Ramsey  street  in  St.  Paul,  where  it  ascends   St.  Anthony 
Hill.     They  were  first  seen  in  a  little  artificial  ravine  made  for  a 
watering  tank.     They  are  exi)>i.\l  in  a  similar  manner  in  other 
ravines  that  descend   St.  Anthony  Hill  toward  the  river,  farther 
west.     The  basis  rock  of  St.  Anthonv    Hill  is  the  s.ime.     Their 
thickness  above  the  Lower  Trenton  is  108  feet,  and  they  have  a  con- 
spicuous strike,  as  already  stated,  in  a  line  of  drift-covered  blu& 
that  run  from  St.  Paul  northwestwardly,  reaching  Anoka  county 
south  of  Rice  creek,  causing  the  high  and  hilly  land  there  seen. 
These  beds  also  form  the  nucleus  of  the  high  land  that  extends  from 
St.  Anthony  Hill  southwestwardly  toward  Fort  Snelling,  distant 
about  three-fourths  of  a  mile  from  the  river. 

These  beds  are  very  shaly,  not  more  than  one-third  of  the  whole 
being  limerock,  and  contain  the  usual  fossils  of  the  Lower  Trenton, 
but  their  paleontology  has  not  yet  been  examined  carefully.  TTm 
whole  formation  seems  to  have  the  characters  of  the  Cincinnati,  i£ 
exposed  in  Green  Bay,  Wisconsin,  or  in  Ohio. 

The  Trenton  Group. 

In  New  York  the  Trenton  limestone  is  succeeded  by  a  mies  of 
shales  with  the  local  designations,  Utica  slate,  Frankfort  slate,  Sbale 
and  sandstones  of  Pulaski,  and  Lorraine  shales.    .These  were  all 
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braced  in  the  t-erm  Hudson  River  Group,  which  had  before  been 
applied  to  a  mass  of  shales  that  are  now  known  to  be  much  lower. 
On  account  of  this  error  the  term  Cincinnati  Group  has  been  gen- 
erally substituted. 

On  the  other  hand  in  Iowa  and  southern  Wisconsin  and  Minne- 
sota, the  Trenton  limestone  is  found  to  pass  into  the  Galena  by  slow 
stages  and  to  be  followed,  at  least  in  Iowa,  by  a  greatly  reduced 
representative  of  the  Cincinnati  Group,  named  by  Dr.  White  the 
Maquoketa  shales.  Leaving  Iowa  and  passing  into  Minnei^ota  the 
Trenton  limestone  increases  in  thickness,  and  the  Galena  diminishes, 
the  latter  becoming  interstratified  with  beds  of  shale.  In  Olmsted 
county,  still  further  north,  the  Trenton  also  contains  numerous 
beds  of  shale  and  the  Galena  is  still  further  reduced.  The  beds  are 
traceable  by  continuous  or  frequent  outcrops  throughout  Goodhue 
and  Rice  counties,  with  an  increasing  amount  of  contained  shale 

in  the  Trenton,  and  finally  with  the  total  loss  of  the  Galena.  On 
account  of  the  soft  and  shaly  nature  of  the  upper  beds,  by  the  time 
thev  reach  Ramsey  county  they  are  so  covered  with  the  greater 
drift  accumulations  that  their  presence  so  far  north  had  not  before 
been  suspected.  Here  is  an  ascertained  horizontal  change  in  the 
character  of  the  beds  of  this  formation,  between  the  southern  and 
central  portions  of  Minnesota,  which  brings  up  the  question  as  to 
the  designation  they  should  bear  at  St.  Paul.  They  are  the  hori- 
zontal equivalents  of  what  has  been  recognized  as  the  Trenton  form- 
ation in  the  southern  part  of  the  State,  and  in  neighboring  States, 
and  contain  the  same  fossils ;  but  they  have  the  lithological 
character  and  the  geological  position  of  another  well  organized 
group  of  rocks  in  Ohio  and  northern  Wisconsin.  The  eastern  Cin- 
cinnati fossils  are  also  the  western  Trenton  fossils.  Here  we  have 
two  equally  well  established  names  for  the  same  series  of  beds. 

The  cause  of  this  gradual  chiinge  in  the  formation  from  dolomitic 
limestone  to  a  pure  limestone,  and  then  to  an  argillaceous  lime- 
stone, and  at  last  to  a  mass  of  calcareous  shales,  is  to  be  sought  for 
in  the  character  of  the  ocean's  bed,  and  the  nature  of  the  water  ai\d 
its  currents,  in  the  Silurian  ocean.  And  here  it  is  only  necessary 
to  apply  a  well  known  law  of  ocean  sedimentation,  viz.:  Ihe  tiparer 
the  shore  ihe  shallotver  the  iratf}\and  the  courser  the  sediment.  This 
seems  to  make  dolomitic  limestones  in  the  deepest  waters,  ordinary 
limestone  in  deep  water,  and  shales  and  sandstones  in  shoal  water. 
The  strike  of  the  fornifition  under  consideration  passes  through  all 
these  conditions  and  directly  toward  the  metamorphic  area  of  the 
State  which  lies  but  little  further  north.  Hence,  at  St.  Paul  the 
water  was  much  shallower  than  at  Rochester,  and  the  sedimenta- 
tion was  much  coarser  ;  while  at  Rochester  there  was  much  more 
shaly  sediment  than  at  Dubuque.  The  direction  of. the  strike  of 
these  rocks  in  New  York  State  is  along  the  shore-line  of  the  ancient 
ocean,  and  hence  the  opportunity  for  noting  this  change  was  much 
less  favorable.  In  Wisconsin  and  Minnesota  the  strike  is  north 
and  south,  and  in  Minnesota  rapidly  approaches  the  ancient  shore- 
line. 


84:  AN'NL'AL   REPORT. 

The    Dnj'i, 

Wliile  tlie  county  is  wholly  covered  with  a  red  hardpan  chiy, 
l)elieved  to  ])e  of  tlie  age  of  the  lirst  i^lacial  epoch,  it  shows  some 
variations  that  ivquire  special  mention,  and  is  also  furnished  with  a 
lake  dei)osit  which  tonns  the  snrface  .-soil. 

At  St.  Paul  the  red  hardpan  is  found  uniformly  in  excavating  for 
buildings  in  all  that  low  aren  about  the  levee,  and  in  the  deep  cuts 
through  the  gravelly  i)hitf  north  of  E.  Third  street.  Altliough 
here  it  is  covered  with  sometimes  more  than  forty  feet  of  lighter- 
colored  drift  materials,  it  emerges  from  under  these  immediately  on 
getting  outside  tlie  valley  either  north  or  southland  is  covered,  but 
sometimes  thinly,  Avith  the  loess  loam.  This  overlying  loose  drift  is 
found  along  the  Mississippi  valley  throughout  the  county,  and 
everywhere  shows  the  action  of  water  in  its  deposit.  It  very  seldom 
contains  any  clay,  and  when  it  does  the  clay  is  ston.y  and  has  a 
different  color  from  the  red  hardpan  clay.  Above  Fort  Snelling, 
and  in  the  western  part  of  Reserve  and  Rose  townships,  the  red 
hardpan  has  not  the  same  clayey  and  unmoditied  character  that  it 
has  in  the  eastern  part  of  the  county.  It  seems  to  have  been  ^vashed 
by  water,  and  in  that  manner  to  have  lost  some  of  its  clay,  while 
there  are  localities  where  materials  of  a  dilferent  color,  particularly 
gravelly  deposits,  are  superimposed  or  mixed  with  it,  so  that  sections 
seen  along  the  western  i)art  of  University'  Avenue  have  a  confused 
arrangement  and  mingling  of  the  coarse  water-worn  materials  of 
both  the  red  hardpan  and  the  gray,  with  occasional  patches  of  gray 
hardpan.  This  water-washed  condition  also  prevails  in  the  low 
gravelly  knolls  and  ridges  that  are  seen  occasionall}'  in  the  northern 
flat  part  of  the  county,  but  without  any  intermixture  of  materials 
referable  to  the  gray  hardi)an.  In  the  high  and  rolling  tract  occu- 
pied by  the  Upper  Trenton,  this  red  hardpan  shows  to  the  best 
advantage,  whether  in  the  western  or  eastern  part  of  the  county. 
In  the  deep  excavations  made  in  St.  Paul  this  red  hardpan  is  seen 
to  be  overlain  Ijy  a  line  red  laminated  clay,  which  is  probably  of  the 
same  nature  and  origin  as  the  so-called  Tripoli  found  at  Stillwater, 
the  thickness  of  which  sometimes  reaches  six  or  eight  feet,  but 
which  in  some  pLices  is  entirely  wanting.  This  seems  to  be  related 
to  the  underlying  hardpan  sheet  somew^hat  as  the  laminated  brick 
clays  and  loams  of  later  date  are  to  the  gray  hardpan  which  they 
overlie,  and  was  deposited  during  the  waning  period  of  the  former 
glacial  epoch;  and  when  water  was  abundant  but  comparatively 
quiet. 
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What  has  now  been  described,  /.  c.  the  red  hard  pan  and  the  red 
laminated  clay  overlying  it,  were  the  products  of  a  glacial  epoch 
"which  brought  its  materials  from  the  north  and  northeiist,  the  red 
color  being  due  to  the  prevalence  of  the  debris  of  red  sand- 
stone, shale,  and  other  iron-charged  rock§  that  are  developed 
largely  in  the  vicinity  of  Lake  Superior.  Whether  this  ice-period 
preceded  or  followed  the  excavation  of  the  immense  gorge  of  the 
Mississippi  which  is  visible  southward  from  Dayton's  Bluff  in  St. 
Paul,  is  not  ascertained  by  any  observed  facts,  but  several  consider- 
ations would  require  a  date  subsequent  to  that  excavation — or  to 
the  greater  portion  of  it.  It  is  probable  the  Mississippi  began  to 
excavate  that  gorge  at  the  time  of  the  elevation  that  brought  the 
upper  Trenton  (or  the  Cincinnati)  above  the  Silurian  ocean,  an  event 
which  has  been  taken  to  divide  the  Silurian  in  America  into  two 
parts,  the  upper  and  the  lower.  In  that  case  it  is  the  oldest  portion 
of  the  Missisvsippi  gorge  at  present  known,  and  htis  since  that  event 
carried  off  the  waters  of  the  Metamorphic  land  areas  of  Wisconsin 
and  Minnesota.  The  St.  Croix  valley  seems  to  be  equally  old,  and 
perhaps  served  tor  the  drainage  nuiinly  of  the  Wisconsin  area, 
while  this  carried  only  the  waters  of  the  Minnesota  area,  the 
two  uniting  then,  as  now,  at  or  near  Hiustings.  The  sculptur- 
ing of  the  rocks  into  canyons  in  the  western  portion  of  Wisconsin, 
and  their  uniform  trend  southwestwardly  show  they  must  always 
have  reached  either  the  ocean  or  a  great  river,  lying  in  that  direc- 
tion. Isolated  areas  of  the  Trenton  in  northwestern  Wisconsin,  as 
Well  as  in  central  Minnesota,  left  to  the  present  without  destruc- 
tion, though  surrounded  by  larger  area.s  of  older  formations  deeply 
cut  by  the  same  forces  into  gorges  and  wide  valleys,  point  directly 
to  the  close  of  the  Lower  Silurian  as  the  starting  point  of  the  his- 
tory of  this  part  of  the  Mississippi  valley.  The  rest  of  the  valley- 
gorge,  even  to  the  Gulf  of  Mexico,  l>eing  composed  of  much  later 
formations,  must  have  been  unformed,  even  buried  in  the  slowly 
accumulating  sediments  of  the  ocean  for  many  ages  hiter.  If  some 
portions  of  it  are  wider,  or  deeper,  than  tliis,  it  is  due  to  greater 
volume  of  water,  and  to  softer  rocks,  not  to  greater  age.  It  is 
probable,  then,  tliat  the  advent  of  the  first  glacial  period  did  not 
divert  the  Mississippi  river  from  its  chanu^d  below  St.  Paul.  But 
the  valley  is  much  narrower  above  St.  Paul  than  it  is  }>elow,  and 
this  continues  indefinitelv  southwestwardlv  l»v  wav  of  the  Minne- 
sota  valley.  This  is  very  noticeable  on  examining  the  geological 
map  accompanying  this  report.  There  is  also  a  significant  change 
in  the  direction,  and  one  the  more  significant  as  it  seems  not  to  have 
been  due  to  any  rock  formation  existing  at  St.  Paul,  but  directly 
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contrary  to  the  rock  sculpturing  that  exists  there  favorable  to  the 
continuance  of  the  river  in  any  preoccupied  valley  running  in  the 
same  direction.     Allusion  has  been  made  to  a  possible  ancieift  gorge 
through  the  Trenton  north  of  St.  Paul  in  describing  the  surface 
features  of  the  county,  but  in  the  geological  map  of  the  county  no 
such  gorge  is  represented,  because  it  never  has  actually  been  dis- 
covered, and  its  hypothetical  location  would  perhaps  be  of  no  ser — 
vice. 

These  anomalous  and  significant  facts  can  all  be  reasonably  ex — 
plained  on  the  supposition  that  the  Mississippi  river  was  diverte 
from  its  ancient  vallev-£:on2:e,  north  of  St.  Paul  by  the  ice  and  dri 
of  the  first  glacial  epoch,  and  that  it  w<is  driven  into  that  which  h 
been  described  in  the  report  on  Hennepin  county,  toward  the  wes==- 
further,  and  joined  the  Minnesota  valley  at  some  point  above  Fo 
Snelling.  ])ut  between  that  point  and  Shakopee,  without  pjissiu 
over  or  through  the  TnMiton  limestone  at  all.     Their  united  wate 
then  formed  the  river  which  excavated  the  gorge    between    Fo 
Sru^ling  and  St.  Paul  (unless  the  Minnesota  alone  had  already  do 
it)  between  the  first  and  second  glacial  epochs. 

When  i\w  second  glacial  e])ocli  came  on,  the  countr}'  must  ha\ 
been  more  or  le^s  covered  with  constant  or  i)eriodical  ice  sheets  1 
nianv  miles  south  of  the  line  limitino;  actual  glacier  movemeu 
These  minor  local  and  seasonal  ice-areas  produced  their  subordina 
effects,  but  so  similar  to  those  of  the  great  juoving  glacier  itself  th 
it  is  rendered  very  difHcult.  except  with  the  aid  of  certain   mark 
ditfereiict's  in  the  nature  of  the  transported  nuiterial,  or  some  fort 
nate  topographical  or  other  evidence,  to  define  the  area  of  the  seco 
great  glacie!'  as  comi)ared  with  that  of  the  first.     These  local  ic 
areas,  which  could  not  have  had  much  movement  as  ice,  served 
disturb  the  surface  of  the  old  drift,  an<l,  ))y  the  water  they  aflPord 
on  l)reaking  up  perioJically,  to  carry  away  the  clayey  parts,  and 
mix  superficially  the  materijds  of  the  new  drift  with  the  old. 
points,  like  that  of  Hennepin  and  Hamsey  counties,  where  a  gre 
river  course  co-oi)er;iti\s  to  mix  these  mnterials.  we  would  necessari 
see  the  new  extending  farthest  over  the  old.  and  even  the  effects 
ice  in  large  nuisses  exteuvling  down  tlie  valleys  further  than  on  t 
uplands. 

In  Hennepin  county,  and  generally  over  the  northwestern  p 
of  the  State,  are  evidences  that  the  ice  of  the  second  glacial  epo^^^^^^^ 
moved  rather  from  the  northwest  than  from  the  northeast.     ( 
Hennepin  county  report,  ISVO.)     The  washed  surface  of  the 
drift,  and  the  area  of  the  loess-loam,   both  indicate  that 
county  and  the  southeastern  part  of  Hennepin  were  not  distur 
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'enerally  by  the  glacial  ice  of  this  epoch.    The  disturbance,  however , 

''as  sufficient  to  choke  up  again  the  Mississippi  river,  and  at  the 

.outk  of  Bassett^s  creek  in  Minneapolis,  to  drive  it  to  the  east, 

fully  detailed  in  the  report  on  Hennepin  county,  thus  bringing  it 

the  channel  that  it  now  occupies  between  Basset t's  creek  and 

'ort  Snelling. 

The  drift  of  the  second  glacial  epoch  is  found  as  a  stony  clay  in 

plAces  in  Ramsey  county.      In  some  of  the  excavations  at  St. 

^aul,  in  the  lower  portions  of  the  city,  a  gray  hardpan  is  found, 

id  there  may  be  a  considerable  of  it  even  under  the  water  of  the 

iver  itself,  filling  a  deep  gorge,  but  it  lies  over  the  red  hardpan 

'hen  that  also  is  present.      The  disintegration  and  wash  from  the 

shales  of  the  Upper  Trenton  seen^  also  to  have  mixed  with  the  drift 

it  St.  Paul  so  abundantl}'  as  to  produce  a  stony  gray  clay  which  is 

[y  distinguishable  from  the  true  glacial  clay.      Some  parts  of 

serve  township  also  show  patches  of  the  gray  hardpan,  rather 

with  than  overlying  the  red. 

As  a  gravel  or  course  sand,  the  product  of  the  second  glacial  epoch 

s  much  more  abundant  in  Ramsey  county.      The  gra}'  gravel  and 

and,  with  the  washed  limestone  pieces  and  boulders  composing  the 

ilufi^  and  hills  that  have  been  so  much  excavated  for  streets  at  St. 

*aul,  are  the  modified  product  of  the  second  glacial  epoch,  modified 

."t  the  time  of  their  origin  and  deposition  by  the  water  resulting 

the  disintegrating  margin  of  the  glacier  (perhaps  here  feebly 

Intended  to  this  point)  but  augmented  by  the  co-operation  of  the 

.^tural  waters  of  the  Mississippi,  then  swollen  to  great  dimensions. 

le  same  deposit,  but  much  less  abundant,  produced  by  the  same 

rency  (except  the  presence  of  the  Mississippi)  is  spread  over  much 

iteserve  or  Rose  townships,  and  has  already  been  alluded  to  as 

^  indirect  eifect  of  the  second  glacial  epoch  over  the  pre-existing 

dx"^/5fc  surfaces. 

Ocjcasional  pieces  of  noi*thern  limestone  are  found  in  the  drift 
'i^S'^s  and  knolls  about  Mud  hole  and  Fitzhugh  and  Gervais  lakes, 
f^^^      two  pieces  of  native  copper  were  found  on  the  south  side  of 
Bear  lake,  near  the  Ramsey  county  line.     Indistinct  glacial 
in  West  St.  Paul,  under  the  red  hardpan,  run  W,  N.  W.; 
^^^**     ^his  was  an  unsatisfactory  observation. 

The  Loess  LounL 

lat  this  deposit  is  the  result  of  widespread  diifusion  of  fresh 

?r,  at  the  time  of  the  last  glacial  epoch,  over  those  surfaces 

^*^^r  drift-covered  or  not,  which  were  not  at  the  time  affected  by 
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the  glacier  movement,  is  highly  probable  ;  but  what  the  peculi^ 
circumstancesjand  causes  of  such  gentle  diflfusion  of  nearly  tranqvzil 
waters  were,  it  is  not  yet  possible  satisfactorily  to  detail.  The  lo^sss 
loam  is  found  in  all  parts  of  Ramsey  county,  but  it  varies  in  thieli- 
ness  and  in  composition.  It  is  thin  or  wholly  wanting  in  soiaae 
rolling  gravelly  tracts,  and  is  very  thick  in  some  confined  vallejr^ 
It  is  sandy,  or  graduates  downward  into  sand,  in  much  of  the  noi  c  Ja- 
ern  part  of  the  county,  particularly  in  Rice  Creek  valley/ and  in 
some  places  in  the  bluffs  of  the  Mississippi  below  St.  Paul,  and  it  is 
fine  and  somewhat  clayey  in  the  high  and  rolling  clay  tract  in  th.e 
eastern  part  of  the  county,  particularly  in  the  eastern  part  of  N^o'V 
Canada.  It  forms  a  very  fine  soil  for  farm  crops.  It  covers  tfae 
boulders  and  gravelly  clay  of  the  j-eal  drift.  It  fills  some  old  valleys 
— indeed  is  alwaj^s  thicker  in  valleys  than  on  the  uplands.  It  ^ 
occasionally  stratified  and  passes  into  sand  below  in  places  wb^^"* 
agitated  water  was  abundant  enough  to  have  moved  such  materi**-^ 
before  the  epoch  of  the  loom.  In  other  cases  it  is  placed  abruptly 
immediately  over  a  coarse,  gravelly  or  boulder-bearing  stratum. 

In  the  southwestern  corner  of  the  state  (Rock  and  Pipest-o^*^^ 
counties)  there  is  a  gradual  change  from  stony  boulder-clay  to  tl>® 
loess  loam,  horizontally,  in  passing  from  the  Coteau  de  Prairie  ( "^^ 
Lyon  and  Murray  counties)  southward  to  the  Iowa  state  line.     B^' 
posures  along  the  banks  of  creeks,  and  the  digging  of  wells,  nxaJ*^ 
this  plain.     There  is  a  gradual  loss  of  boulders,  then  of  the  sna^" 
stones,  then  of  gravel ;  and  an  equally  gradual  increase  of  the  cb^^' 
acteristic  features  of  the   loess-loam, — close,   clayey  consisten<^^» 
crumbling  in  the  air  like  slacking  quicklime,  and  white  limy  co^' 
cretions.     In  some  cases  the  concretions,  whichjhave  been  so  oft^^ 
mentioned  as  a  peculiarity  of  the  loess-loam,  are  in  the  same  depo^^* 
with  small  gravel  stones  of  northern  origin  ;  and  pieces  of  northeJJ^ 
limestone.     The  drift  clay,  true  northern  boulder  clay,  the  prodti^* 
of  glaciers,  thus  changes  gradually  into  a  true  loess-loam,  the  pro 
duct  of  aqueous  agencies.    While  this  indicates  for  that  locality,  ^* 
least,  a  merging  of  one  force  into  the  other,  and  the  slowness  of  tb^ 
change,  through  an  interval  of  about  50  miles  in  a  broad,  level,  op«^ 
country,  it  perhaps  gives  the  key  to  the  events  that  occurred  ix^ 
other  latitudes  where  the  surface  was  more  broken,  and  where  the 
eifects  are  more  complicated  by  not  having  all  the  steps  recorded. 
Just  as  in  the  older  geological   formations,  wherever  the  series  is 
complete,  without  sudden  transitions,  the  history  is  best  known,  so 
in  the  history  of  the  drift,  where  the  eflFects  change  gradually,  are 
the  records  of  "  lost "  epochs,  and  these  "  beds  of  transition  "  need 
the  closest  scrutiny,  being  the  only  evidence  of  what  transpired 
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"fcjetween  formations  which  iu  other  regions  pass  abruptly  from  one 
the  other.     This  here  indicates  that  the  age  of  the  loess-loam  was 
otemporary  with  that  of  the  boulder  clay  in  the  Coteau  de  Prairie. 
'here  must  be  some  explanation  given  for  the  co-existence  of  these 
V»rces  which  spread  the  loam  and  those  which  brought  the  glacial 
Tift.     In  other  words,  if  the  loam,  which  is  sometimes  a  laminated 
lay,  be  regarded  as  the  equivalent  in  age  of  the  fine  laminated  clays 
•:£  the  great  lakes  and  of  other  high-water  marks  in  the  northwest, 
irhich  have  been  referred  to  a  distinct  "  epoch  ''  by  Dana  and  others 
(-tie  Champlain),  then  that  epoch  was  not  subsequent  in  time  to  the 
acial  epoch  but  cotemporary  with  it,  and  its  phenomena  differ  from 
ose  of  the  last  glacial  epoch  because  they  have  been  studied  at 
<3istant  points  where  they  are  contrasted,  and  where  the  glacial 
"^^^inter  operated  differently.     Where  there  is  an  immediate  succes- 
sion of  superposition,  that  fact  in  the  drift  does  not  imply  immediate 
sxiccession  in  time  any  more  than  it  does  in  the  Silurian  rocks,  a 
^^ot    which  has  been  ignored  many  times  ;  and  hence  have  resulted 
^    great  many  special  histories  and  theories.      The  loess-loam,  for 
^^xistajice,  lies  on  the  older  drift  clay  all  along  the  Mississippi  valley, 
^^cl  lias  generally  been  taken  to  prove  an  immediate  transition  from 
t.rie    drift-epoch  to  the  loam-epoch,  when  really  a  long  period  of 
"time,  involving  forest  growths  and  the  slow  on-coming  of  a  glacial 
^PocH,  intervened,  the  loam  itself  passing  horizontally  into  the 
glacial  deposits  of  that  epoch. 

^o  in  Ramsey  county  the  loam  has  been  seen  to  follow  b}^  insens- 

^ble  gradations  from  a  sand  or  even  a  fine  gravel,  the  change  here 

^*^iiig  place  perpendicularly.     In  this  case  the  coarser  deposit  below 

'^as  the  result  of  more  copious  and  more  agitated  water,  as  in  the 

oluflp«terraces  below  St.  Paul,  or  in  the  washed  materials  in  the 

west^Pjj  part  of  Reserve  township,  and  the  loam  the  result  of  the 

"'^n:iinution  and  more  quiet  state  of  the  same  waters.     Thus,  if  the 

''^^ters  which  overspread  and  washed  the  old  drift  and  formed  the 

^^^^elly  terraces  of  the  Mississippi  came  from  the  ice-fields  of  a  con- 

t^^^porary  glacier  lying  further  north,  then  the  waters  which  spread 

txie  loam,  a  finer  deposit,  also  came  from  the  same  source,  operating 

&»  little  later,  and  with  diminished  force. 

^  Wells  in  Ramsey  County. 

^CK>d  water  for  all  household  purposes  is  obtained  in  Ramsey 

^•ounty  with  little  effort,  in  shallow  wells  that  seldom  pass  through 

-fel**  airift,  the  majority  of  them  being  less  than  twenty-five  feet  deep. 

'T^^J^tighout  the  northern  portion  of  the  county  water  is  generally 
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found  in  sand,  or  below  a  sandy  loam,  which  also  rises  to  the  surfa 
forming  the  soil  and  subiioil.  The  underlying  clay  is  seldom  pel 
trated  to  any  great  depth.  But  in  the  southern  portion  wells  m« 
frequently  are  deeper,  and  obtain  water  in  gravel  after  passi 
through  not  only  the  surface  loam  but  also  a  greater  or  less  amoua.  — nt 
of  red  chiv. 

Mftfer/ft  I  Re  son  rces — Tim  her. 

The  county  is  generally  clothed  with  a  scant  forest  growth, 
the  trees  are  >uiall.     There  is  not  much  timber  of  any  sort  suit 
for  lumlx'r.  an<l  it  is  not  much  cut  for  fuel.     Farmers  cut  some 
haul  it  to  St.  Paul,  but  the  wood  fuel  of  St.  Paul  is  very  largr 
supplied  from  the  **  Big  Woods."  west  of  the  Mississippi  river. 

The  coviiitv  has  uenerallv  a  iz^ood  soil,  the  most  of  which  still 
in  its  priiiievid  condition.  So  far  as  the  natural  resources  of 
countv  are  coneenied.  tliev  lie  iu  its  soil  to  a  ofreater  extent  tha 
anv  thinir  else. 

Btu'l'ffH'j  Sfi.mr. 

Tlie  stratinn  ol  the  Lower  Trenlon  u>ed  at  S1-.  Paul  is  the  sa^--^^--^^® 
as  at  Miuneapoli>.   juid  turuislie.?  n   >i one  similar  in  all  respc^"^    =-^is. 
The  stone  for  the  piers  of  the  bridge'  over  the  Mississippi  wastal 
out  in  West  St.  Paul,  but  about  half  a  mile  above  the  bridge. 

The  quarries  in   West  St.  Paul  are  in  the  public  street,  and 
worked  bv  Adam  Kowe. 

On  the  oth«M-  side  of  the  river,  Mr.  Sigler  has  quarries  iu  operat 
on  Stewart  Avenue,  ne^u'  Leech  street.     The  most  important  qi 
ries  in  St.  Paul  are  near  the  State  Capitol,  but  there  are  a  gr* 
many  other  sm;dl  openings  in  different  parts  of  the  city.    . 

Although  this  formation  has  been  used  iu  the  majorit}"  of 
stone  buildings  in  St.  Paul,  and  makes  a  fine  appearance,  yet 
tendency   to  disintegrate  has  caused  it  to  be  less  regarded,  and 
led  to  the  introiluetiiui  of  other  building  stone.     The  U.  S.  GxxsiotC^^^ 
House  is  built  of  Sauk  Rapids  granite,    and  the  Baptist  Churcfe'  " 
of  the  Shakopee  limestone  quarried  at  Kasota. 

Along  the  south  side  of  White  Bear  lake,  Sec.  32,  Grant,  Wash- 
ington county,  are  exposures  of  the  Trenton,  some  of  which  have 
been  opened  by  Messrs.  Walter  and  Weaver.  Another  is  on  the 
land  of  Mr.  Huffman  on  Sec.  30,  nearer  the  lake,  in  the  blufl&  facing 
northeast;  and  still  others  are  further  south  and  east.  There  is  l^ 
every  reason  for  expecting  as  good  building  stone  here  as  at  St 
Paul,  except  that  the  beds  would  naturally  be  a  little  more-  shaly. 


on 
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situated  nearer  the  ancient  shore  line  when  the  deposit  was 
forming,  and  for  the  same  reason  that  makes  the  Trenton  at  St. 
Paul  more  shaly  than  at  Faribault.  These  exposures,  however,  have 
not   been  much  worked,  and  do  not  seem  to  be  generally  known. 

Mills  and  Water-Powers, 

Tlxe  St,  Paul  Mills^  St.  Paul,  are  owned  by  Henry  Shaber,  and 
*^^  on  Phalen's  creek.  They  have  three  run  of  stone  for  flour  and 
^^^  for  feed.  Have  20  feet  fall  of  water,  and  turbine  wheel.  Only 
if'"tti<J  for  custom  use. 

The  Brainerd  Mills,  (Thau  •and  Ham),  have  three  runs  for  flour 
^^^  one  for  feed,  and  are  also  in  Phalen's  creek,  with  30  feet  fall  and 
*^^l>ine  ;  custom  and  shipping. 

Tlie  City  Mills,  (Lownsman,  owner)  St.  Paul,  have  two  runs  of 
stoxxe  for  flour,  and  19  feet  fall ;  custom  only. 

The  North  Star  Mills  are  also  at  St.  Paul,  and  have  three  runs  of 
stoxxe  for  custom  work,  and  19  feet  fall,  owned  by  Protz  and  Braun. 

The  Union  Mills  are  owned  by  W.  Lindeke,  with  four  run  of 
*^oixe,  and  20  feet  fall,  situated  at  St.  Paul. 

The  last  three  above  are  run  by  overshot  water-wheels. 
The  Reserve  Mill  are  on  the  Fort  Snelling  road,  at  St.  Paul,  and 
^^  only  calculated  for  grinding  feed  ;  have  two  runs  of  stone  and 
^  or  21  feet  fall ;  owned  by  —  Cunrad.    These  mills  used  to  do 

fiouring. 


[  Brick  in  Ramsey  County, 


John  Jaeger,  St.  Paul,  on  Dayton's  blufi^,  makes  red  brick  from 
the  loess  loam. 

Graham  &  Co.,  W.  St.  Paul,  make  red  brick  from  clay  taken  from 
the  alluvium  of  the  flood  plain.  This  yard,  however,  is  now  inactive, 
and  is  owned  by  John  Jaeger. 

Section  32,  White  Bear.  Formerly  a  good  red  brick  was  manu- 
factured at  a  point  between  the  railroad  and  the  lake  shore  ( Vadnais 
.  lake),  from  the  surface  loam  that  here  covers  the  country,  but  as 
the  owners  were  not  much  patronized,  owing  to  the  general  financial 
depression  which  retarded  all  building,  the  yard  was  closed,  and  re- 
mains so. 

The  brick  clay  which  is  seen  in  the  bluffs  at  St.  Paul,  in  the  ex- 
cavations made  for  street  purposes  on  Fifth  street,  between  Sibley 
and  Wacouta,  lies  between  deposits  of  coarse  gravel  and  stones,  all 
water-washed.  This  clay,  which  is  probably  the  near  equivalent  in 
age  and  nature  of  the  brick  clay  so  extensively  used  for  brick  at 
Minneapolis  and  Carver,  has  not  been  thus  employed  at  St.  Paul. 
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Karihicoi'ks. 

Oil  Dayton's  Bliitf  iire  several  large  mounds,  one  being  about  six 
feet  high  and  30  or  40  feet  across. 

At  White  Bear  Lake  is  a  large  artificial  mound,  about  12  feet 
high  and  85  or  40  I'eet  across.  It  is  close  to  the  shore  of  the  lake, 
within  the  villaire,  on  lot  2,  on  the  road  to  Goose  Lake. 

In  Dayton's  blutf,  on  P.  Kelly's  place,  is  a  covered  cave  in  the 
white  sandstone,  not  far  from  Carver's  cave,  in  which  is  a  deposit 
of  clay  containing  lumps,  and  some  large  pieces,  of  what  goes  by  the 
local  name  of  **lca(»lin."  It  is  purely  white,  tasteless,  and  gritless, 
and  seems  to  be  tlie  same  as  the  white  veinings  found  in  the  lacus- 
trine clay  of  the  l(e(l  river  valley.  This  clay  is  said  to  completely 
fill  the  cave,  which  was  discovered  in  digging  to  make  room  for  a 
house  and  barn  in  the  lower  part  ('f  the  1)1  utf.  The  clay  resembles 
that  seen  at  iMankato  in  the  nooks  of  the  Shakopee  rocks,  as  de- 
scribed in  the  Second  Annual  Ke|)ort.  but  it  has  not  l)een  possible 
to  give  it,  nor  tlir  cave,  any  satisfactory  examination.  It  is  prob- 
ablv  of  the  natiin-  of  Carver's  cave  itself:  and  thev  should  both  1)6 
caretullv  exaiuiiicfl  for  traces  (jf  ancient  habitation. 

In  another  i)ai-t  of  the  Annual  Report  for  1S77  will  be  found 
further  account  of  early  man  in  Ramsey  county,  and  illustrations 
of  some  implements  found  in  St.  Paul. 

The  survey  of  Ramsey  county  was  facilitated  by  the  active  inter- 
est and  Lniidance  of  Hon.  C.  S.  Brvant,  of  St.  Paul. 
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THE  GEOLOGY  OF  ROCK  AND   PIPESTONE 

COUNTIES. 


Situation  and  Area. 

These  counties  form  a  rectangle  running  north  and  south,  in  the 
very  southwestern  corner  of  the  State,  and  border  on  Iowa  and 
Dakota.  They  have  a  width  of  a  little  more  than  three  government 
towns,  and  each  a  length  of  four. 
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Surveying  Statistics  of  Rock  County. 


BY  F.  E.  8N0W. 
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Natural  Drainage. 

The  drainage  is  toward  the  south  and  southwest,  and  finally 
enters  the  Missouri  river  near  Sioux  City,  in  Iowa,  being  the  only 
water  from  the  State  of  Minnesota  that  takes  that  route  to  the 
Gulf  of  Mexico.  The  main  stream  is  Rock  river,  which  flows  almost 
due  south,  receiving  several  tributaries  from  the  east,  but  none  that 
are  important  from  the  west.  Other  streams  rise  west  of  Rock  river, 
having  their  headwaters  near  that  stream,  but  flow  westward,  leaving 
the  State,  and  finally  reaching  Big  Sioux  river.  These  latter  are 
the  Flandrau,  Pipestone,  Splitrock  and  Beaver  creeks. 

These  streams  are  all  small,  and  in  the  summer  time  some  are 
rather  valleys  where  gathers  a  little  water,  than  living  streams. 
They  furnish  no  water-powers  that  have  been  improved,  as  yet, 
though  without  doubt,  some  parts  of  Rock  river  would  furnish 
sufficient  fall  for. milling  by  a  little  artificial  aid. 

Surface  Features, 

These  are  emphatically  prairie  counties,  and  are  nearly  level  over 
large  tracts.  They  are  undulating  in  their  eastern  portions,  due  to 
the  existence  of  more  numerous  streams  whose  valleys  lie  rather 
deeply  below  the  general  level.  Along  the  valley  of  Rock  river  and 
its  tributaries  is  the  greatest  diversity  seen  in  these  counties,  and 
this  is  mainly  confined  to  Rock  county,  though  the  high  peninsula 
between  Rock  river  and  Chanaranbie  creek  in  the  southeastern  part 
of  Pipestone  is  a  prominent  object  in  the  horizon  for  many  miles. 

Rock  river  valley  is  about  a  mile  or  a  mile  and  a  half  wide.  The 
immediate  banks  are  from  six  to  ten  feet  above  the  water,  and  are 
composed  of  gravel,  which  is  sometimes  coarse,  and  is  very  largely 
made  up  of  limestone.  The  outer  banks  are  from  fifty  to  seventy- 
five  feet  higher,  and  on  the  eastern  side  are  more  stony  with  foreign 
boulders  than  on  the  west,  a  circumstance,  however,  which  may  be 
owing  to  the  action  of  the  prevailing  western  winds,  which  would 
uncover  and  keep  bare  the  coarser  materials  of  the  surface  by  blow- 
ing away  the  sand  and  clay  during  the  dry  and  windy  months  of 
the  year,  while  the  bluffs  on  the  west  side  would  not  only  not  receive 
such  winds,  but  would  serve  to  collect  all  particles  flying  toward 
the  east  from  the  prairie  above.   • 

The  range  of  high  rocky  land  nmning  northwest  from  Mound, 
near  Lu  Verne,  is  a  conspicuous  object  in  the  horizon  from  the  north 
and  east,  and  looks  like  the  Coteau  from  Marshall.  The  highest 
point  is  where  it  breaks  off  squarely  to  the  valley  of  Rock  river,  and 
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istinctively  known  as  "  The  Mound."  There  is  no  rock  soutlt 
ast  of  that,  except  occasional  boulders,  which  are  common  along 
drift  bluflFs  of  Kanaranza  creek. 

he  country  northeast  from  Lu  Verne,  along  the  Champepedan 
ik,  and  toward  the  "  Lost  Timber''  (Sec.  2.  T.  105,  R.  43  W.)  is 
:eneral,  a  fine  undulating  prairie,  the  subsoil  being  a  yellowish, 
relly  and  stony  clay,  with  rarely  a  visible  boulder, 
he  bluffs  of  Chanaranbie  creek  and  Rock  river,  in  Pipestone 
ttty,  are  abrupt  and  from  75  to  100  feet  high,  composed  of  drift. 
re  are  here  a  great  many  short,  sharp  ravines,  branching  from 
;e  valleys,  cut  deeply,  like  the  ravines  in  the  bad  lands  of  Mon- 
i.  The  flat  bottom  lands  support  a  heavy  growth  of  grass, 
eaver  creek  valley  is  broad,  with  changing  rolling  blutfs,  about 

a  mile  wide,  with  no  terraces.  The  low  land  is  cultivable,  but 
3  water  being  in  the  valley.  The  upland  is  also  undulating  or 
ng,  a  prairie,  with  no  shrubs  nor  trees,  nor  stones.  The  soil  is 
Loam,  which  becomes  more  find  more  like  the  loess  loam  of  the 
;ouri,  toward  the  south,  while  toward  the  north  it  is  more  grav- 
and  stony.  Along  Beaver  creek  the  stones  are  very  scarce,  but 
■  do  occur  along  the  brows  of  knolls,  and  are  struck  in  digging 
s,  even  in  this  loam, 
ipestone  county  is  more  uniformly  a  smooth  prairie  than  Rock, 

is  marked  by  long  ridges  or  swells,  corresponding  to  the  low 
er-sheds  running  north  and  south.  The  subsoil  of  this  county 
learly  everywhere  a  gravelly  or  stony  clay,  but  becomes  finer 
ard  the  surface,  and  in  the  soil  it  is  rare  to  see  a  northern  boulder, 
'here  are  but  few  settlers  in  Pipestone  county,  and  Rock  county 

but  lately  been  occupied.     Pipestone  city  is  a  ""  paper  town  " 

has  three  houses,  one  of  which  is  occupied  and  accommodates 
only  post-ofiice  in  the  county  ;  but  it  is  on  the  line  of  the  prob- 

ext^nsion  of  the  Southern  Minnesota  railroad.  Land  in  both 
ities  is  rapidly  being  taken  both  by  settlement  and  purchf^^e, 
new  settlers  being  generally  farmers  from  the  eastern  pait  of 
nesota  or  from  further  east. 

THE   GEOLOGICAL   STRUCTURE. 

he  only  known  bedded  rock  in  these  counties  is  a  red  quartzyte, 
>ably  the  equivalent  of  the  New  York  Potsdam  Sandsfo)t(\  but 
ch  Dr.  C.  A.  White,  of  the  Iowa  survey,  has  designated  the  Sioifx 
^rtzyte^  as  it  is  seen  to  outcrop  in  the  extreme  northwestern  cor- 
of  Iowa.  Of  this  the  largest  exposures  are  in  Rock  county,  but 
best  known  is  at  the  famous  "  Pipstone  Quarry,"  near  the  cen- 
of  Pipestone  county. 


/ 
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As  this  locality  has  become  somewhat  famous  on  account  of  the 
extensive  use  made  of  the  red  pipestone  bj  the  Indians,  and  the 
difference  of  opinion  expressed  by  scientists  as  to  its  origin  and  age» 
the  following  resume  will  be  of  interest : 

The  first  written  account  of  the  quarry  was  by  George  Catlint 
found  in  the  38th  volume  of  the  First  Series  of  the  American  Jour- 
nal of  Science  and  Arts,  p.  138,  in  a  letter  addressed  to  Dr.  C.  T. 
Jackson,  to  whom  he  also  sent  a  sample  of  the  pipestone  for  analysis. 
The  journey  was  made  on  horseback  from  the  falls  of  St.  Anthony, 
in  the  summer  of  1836,  in  company  with  "  a  young  gentleman  from 
England,  of  fine  taste  and  education,*'  and  a  single  Indian  guide. 
Mr.  Catlin  describes  the  quarry  as  "  on  the  very  top  "'  of  the  Coteau 
des  Prairies  which  rises  above  the  country  about  it  with  graceful 
and  almost  imperceptible  swells.  The  quartzyte  he  regards  "  a  sec- 
ondary or  sedimentary  deposit,''  but  no  further  defines  its  supposed 
age. 

Jean  N.  Nicollet  visited  the  4|uarry  in  July  1838,  as  is  plainly 
shown  bv  his  own  name  and  date  for  that  year,  together  with  the 
initials  of  his  companions,  boldly    and    artistically  cut  on  the 
quartzyte,  at  the  top  of  the  ledge,  near  the  ^'Leaping  Rock,"  and  a 
little  north  of  where  the  creek  passes  over  the  brow  of  the  escarp- 
ment.    His  **  Ileport,  intended  to  illustrate  a  Map  of  the  Hydro- 
graphical  Basin  of  the  Upper  Mississippi  river,"  is  ''  Document  237,'^ 
of  the  second  session  of  the  26th  Congress,  ordered  printed  Feb,^ 
1841.     He  gives  no  opinion  of  the  age  of  the  rock,  but  quotes  Dr. 
Jackson's  analysis  of  the  pipestone,  or  Catlinite^sis  it  was  named  by 
Jaekson.     ''  As  a  mineralogical  species  it  may  be  described  as  fol- 
lows :  compact ;  structure  slaty  ;  receiving  a  dull  polish  ;  having  a 
red  streak  ;  color  blood  red,  with  dots  of  a  fainter  shade  of  the  same 
color  ;  fracture  rough  :  sectile  ;   feel  somewhat  greasy  ;    hardness 
not  yielding  to  the  nail ;    not  scratched  by  selenite,  but  easily  bj 
calcreous  spar  ;   specific  gravity  2.90.     The  acids  have  no  actiou 
upon  it ;  before  the  blowpipe  it  is  infusible  per  sf,  but  with  borax 
gives  a  green  glass,"     AVhile  Prof.  Jackson  assimilates  it  to  agal-- 
matolite  (pinite  of  Dana)  Nicollet  regarded  it  Jis  differing  very  ma- 
terially from  it  in  general  aspect,  its  conduct  before  the  blowpipe, 
and  its  total  insolubility  in  sulphuric  acid. 

Prof.  Jam^s  Hall,  next  in  chronological  order,  read  a  paper  before 
the  American  Philoaophical  Society  in  June,  1866,  in  which,  among 
notes  on  the  geology  of  some  of  the  western  portions  of  Minnesota^ 
he  classes  the  red  quartzite  as  Huroniau.  He  imagines  the  Coteau 
des  Prairies  caused  by  a  vast  synclinal  in  the  rocks  of  this  f^e.  He 
did  not  see  the  pipestone  quarry  itself,  having  only  gone  to  Lake 
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Shetek,  where  he  describes  a  wall  of  rock  which  he  thinks  the  same 
in  age.  His  examinations  were  made  in  1S65.  His  is  the  first 
attempt  to  fix  the  age  of  this  rock. 

Dr.  F.  V.  Hayden  visited  and  examined  the  locality  in  October, 

11.866^  and  his  account  is  in  the  Ainerican  Journal  of  Science  and 

^^^rts  for  January,  1S67.     After  examining  rock  of  the  same  kind  on 

James  and  Vermilion  rivers,  in  Dakota,  and  at  Sioux  Falls,  on 

Big  Sioux  river,  he  gives  an  interesting  detailed  description  of 

quarry,  and  inclines  to  the  opinion  that  the  quartzyte  is  supra- 

loniferous,  Triassic  perhaps,  or  an  extension  downward  of  Cre- 

C35^ous  No.  1. 

r.  C.  A.  White  has  given  a  description  of  a  ^'  Trip  to  the  Great 

Pipestone  Quarr}',''  in  the  Americmi  Nn^uralist  iov  1868-9,  but 

c3oes  not  there  state  anything  concerning  the  age  of  these  rocks, 

"mgh  elsewhere,  he  has  ranked  them  as  pre-Silurian,  and  named 

formation  the  "  Sioux  Quartzyte/'  (Geology  of  Iowa,  1870). 

he  reader  is  further  referred  ,to  the  first  and  second  Annual  Re- 

for  reasons  for  believing  this  formation  to  be  the  equivalent 

^^  "fclie  Potsdam  sandstone  of  New  York. 

lie  known  area  of  this  rock  in  Rock  and  Pipestone  counties  is 

:i:oximately  marked  out  on  the  accompanying  map,  but  there  is 

lih  probability  of  its  being  much  greater,  and  perhaps  to  include 

^"^    greater  portion  of  both  cgunties.     The  Cretaceous  formation, 

^^^    cioubt,  also  occurs  in  the  northern  part  of  Pipestone  county,  and 

o%r^x-]ies  unconformably  the  quartzyte  in  other  places,  but  it  has  not 

*^^^^xx  seen.     Dr.  Hayden  has  mentioned  such  facts  in  his  account  of 

^*^^      geology   of  southwestern    Dakota,   occurring   at  or  near  the 

°^^vith  of  Firesteel  creek,  on  the  James  river. 

-A.t  the  Red  Pipestone  quarry  there  is  a  ledge  of  rock  which  runs 
^^^th  and  south  nearly  three  miles.     This  ledge  of  rock  consists  of 
*^y^rs  of  red  quartzyte  that  have  a  dip  of  fifteen  or  twenty  degrees 
.     ^^fird  the  east,  so  that  the  rock  soon  disappeai*s  under  the  prairie 
^  "^liat  direction,  but  presents  a  nearly  perpendicular  escarpment 
,  ^^'a.rd  the  west,  formed  by  the  broken  off  heaw  layers  of  the  rock  ; 
^^gh  its  greatest  hight,  which  is  not  more  than  25  feet,  is  a  little 
^*^li  of  the  present  pipestone  quarry.     It  also  gradually  disappears 
^^der  the  prairie  both  toward  the  north  and  toward  the  south,  the 
^^^^r  ground  on  the  west  of  the  escarpment  slowly  rising,  in  those 
^^^ctions  like  the  sides  of  a  basin,  and  coalescing  with  that  on  the 
*>■       ^^t   of  the  ledge.     A  small   stream,  dr}^  some  parts  of  the  year, 
-^«       ^-O-^n  as  Pipestone  creek  works  northwestwardly  and  passes  over 
A       ^^  ledge  from  the  upper  prairie  to  the  lower  with  a  perpendicular 
1^  **^  of  about  18  feet.     In  the  vicinity  of  this  fall,  and  also  at  one  or 
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two  places  furtl^T  srnitli,  aiv  dwarfed  bar-oaks  and  shrubs,  but  the 
country  in  all  direction-  tor  niany  miles  is  a  prairie  which  has  a 
<rreat  monotony  of  surt"a'<\  It  i>  not  on  the  top  of  the  Coteau  de 
Prairie.  a<  sui)posed  by  <.'atlin.  that  range  of  hills  being  25  or  30 
miles  further  northeast,     ilr.  Tatlin  <eems  to  have  correctly  de- 


0 


scrii)ed  the  eastern  ascent  of  th»'  Coteau  as  rising  with  almost  iui — 
perceptible  swells  above  the  i^'airins  further  east,  but  fiiiled  to  ol 
serve  when  he  i)a-;>e(l  down  the  western  slopes,  that  the  real  Cotea 
dies  out  still  more  insensibly  into  the  prairies  on  the  western  siA 
The  ('oteau  i)as>es  iwarlv  throu^rh  the  middle  of  Lvou  countv.  tV 
northeastern  <inarter  of  Murray,  the  southwestern  part  of  Cotto 
wood^  and  leaNes  the  stat«^  alonir  the  western  side  of  the  DesMoiix 
riv<'r,  in  Jackson  county,  irradually   l)ecoining  less  noticeable, 
is  charaeteri/,  m1  1)V  numerous  lakes  and  jjravellv  drift  iiills.     It  i^ 
vast  glacial  uioraiuf*.  (•i)iuparai)le  to  the  ridges  in  northwestern  01m- 
and  the  **  Kettle  IJauge*'  in  AN'iscoiisin.  but  is  the  most  remarkal^ 
as  it  is  the    nio^t    extende<l.  glacial    moraine  known  in  the  Unitr 
States  if  not  in  the  entire  world.     It  runs  along  the  east  and  no 
side  of  the  Mi->ouri  river  till  it  parses  out  of  the  Uaited  States  i 
British  America. 

The  little  stream  which  cros>es  the  rock  at  the  i)ipestone  qua 
widens  out  into  a  lake  just  l»efore   i)assing  the  ledire,  makinir  Pi 
stone  lake,  and  again  after  i)a>>ing  it,  it  forms  Crooked.  Duck 
VVhitehead  lakes  in  the  sam<^  way.     In  these  lakes  water  sta 
constantly. 

The  r«)ck  its.'lt"  in  ireneral  is  exceediuirlv  hard,  in  heavy  layers^ 
one  foot,  oi"  (d  tw(>  or  three  ieet,  and  is  separated  by  jointage  ph 
into  huge  blocks  of  angular  shapes  that  lie  often  somewhat  displa 
or  even  throvrn  over  entirely  by  the  action  of  the  frost  thro 
many  wintiu's.     Thus,  there  is  a  rough  talus  along  the  foot  of 
escarpment  where  grow  a  few  bush(\s  and  small  oaks,  protected  fi^ 
the  prairie  fires  by  surrounding  masses  of  fallen  quartzyte. 
rock  is  sometime-  })inkish  and  massive  ;  when  blood-red  it  is  m 
apt  to  l)e  thin-bedde(l. 

The  real  "  pipi^-.^tone  (puirry  "  is  situated  about  a  quarter  of  a 
w^est  of  this  h'dgc  and  in  the  low  land  of  the  lower  prairie.     Ear 
diggings  seem  to  have  been  oi)ened  in  the  superficial  outcropiu 
the  i)ii)estoue  layer,  and  to  have  followed  a^ong  its  strike  north 
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south  nearly  a  mile,  without  penetrating  very  deeply  into  the  rc^^^ 
The  layer  which  furnishes  the  i)ipestone  is  al)out  IS  inches  thi^^^ 
and  is  embrai-ed  Indween  heavy  layers  of  the  same  rock  as  the  led^*^ 
already  described,  and  they  all  dip  together  toward  the  ejist,  and  C7^ 
course  run   under  the  main  escarpment.     The  present  quarrying  i^ 
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ittle  east  of  the  line  of  old  diggings,  but  follows  along  the  strike 
the  formation  the  same  as  the  other,  the  only  difference  being  in 
Lving  greater  depth  (the  pipestone  layer  is  about  6  feet  under  the 
ound  here)  and  in  the  difficulties  encountered  in  removing  about 
e  feet  of  very  firm,  pinkish  quartzyte  in  heavy  beds. 
The  Catlinite  itself  is  a  fine  clay  varying  in  color  from  blood-red  to 
tie  red,  or  pinkish,  or  even  to  a  pale  yellowish  red.  The  lighter 
lors  fade  into  the  dark^i,  but  sometimes  the  light  appears  in  the 
d  as  round  spots,  on  a  polished  surface,  but  the  red  is  not  thus 
stributed  through  the  lighter  shades.  It  has,  of  course,  suffered 
1  the  metamorphic  influences  that  the  quartzyte  itself  has,  but  it 
us  not  lost  its  distinctly  bedded  structure,  which  may  be  seen  when 
amined  microscopically  in  polished  thin  sections.  Indeed  it  seems 
have  a  laminated  structure  ;  and  the  different  shades  of  color 
>pear  sometimes  to  be  due  to  openings  and  fissures  produced  in  the 
d  clay  and  becoming  filled  with  sediment  of  a  lighter  color.  It  seems 
>  be  made  up  of  little  grains  of  quartz  having  an  abundant  cement 
'  red  ferric  oxide,  the  alumina  present  (as  indicated  by  chemical 
lalyses)  being  mixed  rather  with  the  latter  than  combined  with 
e  former. 

Prof.  Peckham,  who  has  analyzed  for  the  survey  samples  of  the 
I  and  of  the  pale  red  pipestone,  malves  the  following  report : 

/".  X.  H.  Winchell  : 

"K"  Dear  Sir — I  have  the  pleasure  to  report  the  following  analyses  of  serial 
l3er3  52  and  53  : 

Xo.  52— Pale  Catlinite. 


lo  oxide SiOa 58-25 percent. 

liinum  oxide Ala  O3 :>5.90 

-er H2O 6.48 


Total ! 100.63 

^^   aluminum  oxide  is  a  trifle  too  hij^fh  and  contiiinod  a  trace  of  iron  (FeaOa.) 
specimen  did  not  contuin  an  appre<.'iable  amount  of  either  lime  or  magnesia. 

Xo.  53 — Red  Catlinite. 


^c  oxide Si O2 57 .4^3  percent. 

^imnum  oxide Ala  O3 25.94 

"^c  oxide Fea  O3 8.70 

^r H2O • 7.44 

Total 99.51 
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This  specimen  contained  in  addition  a  trace  of  both  Ume  and  magnesia. 

A  companson  of  these  results  with  those  given  in  Dana's  Mineralogy,  ed  l^^BTO^ 
confirms  the  statement  there  made  that  Cathnite  is  a  rock  and  not  a  min^^^ral- 
The  substance  apjjears  to  l^e  an  indurated  or  partially  metamoiphosed  clay  ^ii^on- 
tainmg  a  varial)le  amount  of  feme  oxirle  an«l  water. 

An  analysis  by  the  late  Lh".  Jackson,  of  Boston,  (Am.  Jour.  Sci.,  I.  xxxv. ,  ^3S8) 
gives  tlie  fuUowin^^  in  100  i,^rains  : 

Watcn 3  .40 

Silica ^^  -20 

Alumina U^  -''^ 

Maonesia ^  -^ 

Per-ox.  iron -^-^  -^ 

Ox.  ^langanese -^ 

Carb.hm.' ^-60 

Loss  I  probably  magnesia) 1    "^ 

Total lOO  -^ 

These  l•e^ults  indicate  a  consbleral^le  amount  of  eai*thy  carbonates  and  •^^^'^^^ 
compared  with  those  given  above  show  that  the  rock  is  quite  variable  in  '-*'"^^' 


position.  Neitlier  of  the  specimens  analyzed  by  myself  was  of  the  spotU?*^-  f' 
mottled  variety,  which  niof/  account  for  the  presence  of  the  earthy  cai*lx)nal»^^  ^ 
the  analvsis  bv  lh\  Jackson. 

The  r«Hl  variety  was  found  to  Ix*  much  more  dithcult  to  decompose  by  fu^^^^ 
with  alkaUne  carl.)onates  tlian  the  average  silicates.     It  Avas  found  necessary   ""^^ 


only  to  reduce  it  to  an  imi>alpal)le  powder  V)ut  to  prolong  the  fusion  to  from  ei^^"^ 
to  ten  hours  to  insure  comi>lete  decomposition. 

KesiHA^tfuUv  submitted, 

S.  F.  PiXKHAM, 
MiNNKAi'OLis,  Minn.,  May  20,  1^1><.  State  Chemts^ - 

Southward  from  the  region  of  the   Pipestone  quarry  the  1^^*-^ 
continue^  liii>h.   and  in  some  instances  there  ai'e  ridges,  or  lo^» 
knolls,  of  drift,  that  are  broad  and  evenly  rounded  over  by  a  tt*^ 
loam.     The  first  exposure  of  the  rock,  in  the  vicinity  of  the  road    ■- 
Lu  Vernf*,  is  on  Sec  13,  ^.  105,  R.  46,  along  the  south  side  of   ^^. 
valley  tliat  crosses  westwardly  near  the  cenlr.?  of  the  section. 
extends  a])out  a  mile  east  and  west.     It  here  is  seen  to  form  an   ^^^ 
dulatinix  floor  on  Avhicli  th(»  loam  i<  tliinlv  siM'ead.     It  is  hard,  rH-^*^ 
sive,  pinkish-colored  and  superficially  vitrified,  in  some  places   ^J- 
showing   two   directions  of  oflacial  stria?,  one  being  by  comp^ 
nearly  X.  and  S.  and  the  other  S.  52  deg.  E. 

The  same  line  of  rocky  outcrop  extends  westwardly  to  the  Sp*^.. 
rock  creek,  and  along  that  creek  and  its  eastern  tributaries  as  far  ^^ 
continues  in  the  State.     It  seems  to-have  a  changeable  dip,  but  ^ 
where  presents  peri»endicular  bluffs. 
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Two  and  a  half  miles  further  south  on  N.  E.  i  Sec.  36,  is  another 
exposure  of  the  same  rock,  along  a  similar  shallow  ravine  making 
westward — and  again  about  half  a  mile  further  south  on  the  high 
prairie. 

At  a  point  about  ten  miles  north  of  Lu  Verne  this  rock  becomes 
frequently  exposed  both  in  the.  valleys  and  on  the  hills  and  contin- 
ues so  to  the  Moand,  near  Lu  Verne,  when  it  suddenly  breaks  off 
along  the  west  side  of  Rock  river,  and  is  not  known  to  the  south  of 
that  place.  Throughout  this  distance  it  forms  a  high  plateau  three 
or  four  miles  wide  and  about  a  hundred  feet  higher  than  the  prairies 
east  or  west,  but  the  surface,  though  frequently  rocky,  is  not  rough. 
It  is  undulating  ;  and  the  plateau  sinks  gradually  down  tothe  level 
of  the  rest  of  the  country  on  either  side.  This  plateau  terminates 
abruptly  in  a  rojcky  and  precipitous  bluff  facing  southeastward, 
three  miles  north  of  Lu  Verne  in  what  is  known  as  ^*The  Mound." 
There  is  a  very  large  rocky  outcrop  in  Sees.  4,  5,  6,  7  and  8,  T.  103 
N.,  R.  45  W.  There  are  less  frequent  exposures  in  Gregory  town- 
ship, and  the  town  next  west.  The  Splitrock  creek  which  crosses 
the  northwest  corner  of  Rock  county  ha*  frequent  exposures  both 
in  Bock  and  Pipestone ;  but  in  Pipestone  the  rock  range  veers 
toward  the  east,  into  the  centre  of  T.  104.  R.  46  W.,  and  disappears 
till  reaching  the  region  of  the  Pipestone  quarry.  In  the  N.  W. 
part  of  Mound  township  the  rock  dips  N.  W.  with  a  thrown,  or 
twist,  which,  by  slightly  changing  it,  brings  it  soon  below  the  sur- 
face. Indeed  there  seems  to  be  a  succession  of  ridges  or  swells, 
with  changeable  dip,  though  the  most  observable  is  to  the  north- 
west, about  10  degrees.  These  ridges  are  not  covd^^d  with  gravel 
or  sand  like  similar  ridges  already  mentione<J/east  of  the  Cot^au, 
under  the  operation  of  glacial  forces,  (ice  and  water)  but  while  they 
occupy  the  grand  divide  of  the  county,  they  are  nearly  l)are,  on 
their  tops  and  along  their  slopes,  or  are  thinly  covered  with  a  grav- 
elly loess  loam,  while  the  drift,  even  the  stony  clay  that  has  been  * 
largely  attributed  to  ice,  occupies  the  vallej-s  between  to  the  thick- 
ness of  at  least  30  or  40  feet.  On  the  top  of  some  of  these  ridges, 
apparently  near  the  top  of  this  formation,  the  rock  is  conglomeritic. 
This  occurs  in  large  superficial  areas,  planed  and  smoothed  down 
(rarely  glaciated)  and  the  colors  of  the  pebbles,  usually  not  larger 
than  beans,  give  these  spots  a  blotched  and  variegated  mottling. 
The  pebbles  are  mainly  white,  but  some  are  jasper-red  and  some 
purple. 

All  over  these  ridges,  which  xary  from  a  quarter  of  a  mile  to  three 
or  four  miles  in  length,  and  are  for  the  most  part  thinly  covered 
with  soil  and  turf,  there  are  little  nests  of  large  blocks  of  quarzyte 
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piled  so  together  that  they  seem  to  have  been  thrust  up  from  below 
by  some  force.  The  edges  of  these  blocks  are  squarely  broken  off, 
and  slope  toward  each  other,  i,  €.,  toward  the  centre  of  the  pile, 
while  the  blocks  themselves  lie  so  that  their  upper  surfaces  s}ope  in 
all  directions  away  from  the  center.  Similar  upheaved  spots 
occur  on  the  red  quartzyte  outcrop  near  New  Ulm,  and  were  de- 
scribed in  the  report  for  1873.  They  were  then  attributed  hypo- 
thetically  to  recent  igneous  forces.  These  upheaved  spots  vaiy 
from  five  to  fifteen  feet  in  diameter,  or  perhaps  more.  They  may 
have  been  caused  by  ice,  /.  ^.,  alternate  freezing  and  thawing  with 
the  change  of  seasons,  aided  by.the  force  of  vegetation  and  a  little 
soil  gradually  getting  into  the  openings. 

At  "The  Mound,"  where  this  high  land  terminates  abruptly, 
and  faces  the  valley  of  Rock  river,  the  elevation  is  about  175 
feet  above  the  river.  The  perpendicular  bluff  of  rock  is  from 
40  to  60  feet  in  its  highest  part ;  but  owing  to  a  dip  of  about 
20  degrees  from  the  horizon,  nearly  west,  or  partly  northwest^ 
and  to  the  breaking  off  of  the  upper  layers  causing  a  gradual 
slope  from  the  brow  of  the  hill  backward  through  several  rods, 
the  actual  thickness  of  beds  visible  may  be  150  feet.  The  rock 
here  also  appeal^  to  be  almost  entirely  a  reddish  or  pink,  heavy- 
bedded,  quartzyte.  If  wrought  theje  might  be  some  softer  and 
thinner  layers  discovered  in  the  angles  of  the  talus,  but  the  re- 
fractory nature  of  the  great  mass  of  it  will  cause  it  to  be  used  but 
sparsely  for  building.  The  main  bluff  curves  westwardly  at  both 
ends,  and  by  reason  of  the  dip  and  ravines  that  enter  the  valley 
from  the  west,  its  exposed  layers  gradually  disappear  under  the  soil 
in  that  direction,  anJ  the  rock  is  lost  in  the  prairie. 

Kear  the  base  of  the  bluff  of  perpendicular  rock,  on  a  slope 
which  descends  to  the  river,  once  probably  covered  by  the  water  of 
the  river,  on  some  of  the  lowest  beds,  the  rock  has  the  general 
shape  of  glaciation,  but  there  are  no  stria),  the  surface  showing 
rather  the  action  of  water.  On  the  top  of  the  bluff  are  glacial 
striae  running  S.  20  deg.  W.  by  compass.  Ten  miles  northwest  of 
Lu  Verne  such  marks  run  N.  and  S. 

The  Drift. 

The  most  important  fact  in  connection  with  the  drift  of  these 
counties  is  a  gradual  transition,  from  north  to  south,  from  drift  clay, 
with  stones  and  boulders  to  loam  clay  that  has  all  the  characters  of 
the  well-known  loess-loam  of  the  Missouri  valley.  The  northern 
part  of  Pipestone  county  lies  not  far  from  the  Coteau  du  Prairie^ 
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which  is  a  vast  glacial  noraine  of  drift  materials,  aiid  is  even  affected 
somewhat  in  its  contour  by  the  westward  decline  of  the  Coteau  to  the 
prairie  level.  It  is  as  characteristically  a  hardpan  clay — the  main 
mass  of  the  drift,  in  this  part  of  Pipestone  county — as  in  any  part 
of  Minnesota.  In  traveling  southward  there  is  a  gradual  superficial 
change  in  all  its  characters.  This  change  pervades  at  first  but  a 
small  thickness  of  the  deposit  but  by  degrees  involves  the  drift  to 
the  depth  of  20  feet.  At  first  there  is  a  diminution  in  the  number 
of  visible  boulders  ;  then  a  smoothness  in  the  creek  bluffs  ;  then  a 
gravelly  clay  on  the  surface,  fine  and  close  ;  then  a  closeness  in  the 
prairie  soil ;  then,  in  digging  wells  a  few  limy  concretions  are  seen 
mingled  with  small  gravelstones,  and  at  last  a  fine,  crumbling  loam 
clay  that  cannot  be  distinguished  from  the  loess  loam,  which  extends 
to  Sioux  City  in  Iowa,  and  there  is  known  as  the  loess-loam  of  the 
Missouri  valley  and  has  a  thickness  of  several  hundred  feet.  Wells 
iug  in  the  southwestern  part  of  Rock  county  demonstrate  also  a 
similar  perpendicular  transition  from  loam  to  drift  clat/,  the  former 
being  true  loess-loam  and  the  latter  true  hardpan,  or  boulder  clay. 
This  appears  like  rank  heterodoxy,  but  it  is  not  a  matter  of  opinion 
nor  theory.  It  is  the  result  of  actual  observation.  The  writer  was 
as  much  surprised  to  find  it  as  others  will  be  to  read  it,  and  it 
appears  almost  inexplicable.  The  writer  had  abundant  and  faroi*- 
able  opportunity  for  observing  this  change  in  the  grades  and  cuts 
of  the  new  railroad  from  Lu  Verne  to  the  State  line,  and  verified  it 
in  wells  dug,  and  being  dug,  in  that  part  of  the  county.  In  some 
places  the  loam  passes  below  into  a  quicksand. 

We  have  here  then  a  series  of  changes  by  which,  between  the 
Coteau  and  Sioux  City  the  loess-ljam  is  produced  from  the  drift 
hardpan,  by  the  slow  withdrawal  of  the  stones  and  gravel,  and  the 
gradual  predominance  of  water-action  over  ice-action,  the  Coteau 
being  the  limit  of  unmodified  ice-action  involving  the  whole  drift 
sheet.  It  is  not  impossible  that  ice,  in  a  broad  sheet,  underlay  the 
surface,  embracing  the  now  underlying  hardpan,  while  superficial 
waters  disturbed  and  modified  the  surface  of  the  drift  for  some  dis- 
tance south  of  the  Coteau.  Thus  it  seems  that,  by  the  agency  of 
water  very  largely,  a  considerable  tract  of  country  was  covered  by  drift 
which  differs  at  first  but  slightly  from  the  true  hardpan,  but  at 
points  more  removed  from  the  field  of  glacial  action,  becomes  more 
and  more  clearly  a  water-deposjt.  This  change  could  be  observed 
only  in  a  broad,  level  tract  like  southwestern  Minnesota.  This 
southward  conversion  of  the  stony  and  gravelly  clay  into  the  loess- 
loam  must  have  been  the  result  of  copious  drainage  and  wash  from 
the  northern  diift,  but  a  wash  that  seems  to  have  been  so  gradual. 
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And  yet  so  profound  in  its  effect,  as  to  have  embracal  at  once  a  great 
thickness  of  the  drift  materials,  causing  them  to  flow  more  like  a 
pasty  mul  at  first,  than  water,  but  finally  becoming  simply  a  muddf 
water.  This  process  is  perhaps  what  covered  the  extensive  buried 
soils  and  vegetable  remains  in  Fillmore  and  Mower  counties,  beyond 
the  limits  of  the  last  ice-period,  without  wholly  disrupting  them, 
And  perhaps  will  account  for  the  same  phenomenon  in  Ohio  and 
Illinois.  It  seems  evident  that  the  vast  moraines  of  the  northwest, 
where,  in  similar  topography,  the  changes  witnessed  in  the  drift 
must  be  due  to  changed  climatic  conditions,  mark  great  epochs  in 
the  history  of  the  ice-age.  There  are  two  such  that  cross  Minnesota, 
the  older  being  the  Coteau,  and  the  younger  the  Leaf  Hills.  Cor- 
responding to  the  latter  the  Kettle  Range  in  Wisconsin  seems  a 
parallel  phenomenon.    [See  also  the  report  on  Ramsey  county.] 

There  is  e^^dence  of  glacier-action,  or  what  has  been  recognized 
as  evidence  of  glacier-action,  in  Rock  county  south  of  the  Coteau. 
The  quartzyte  is  polished,  striated,  and  sculptured  superficially  on 
the  tops  of  the  ridges  in  the  central  part  of  the  county  as  onlj 
glacier-ice  is  known  to  do.    At  the  Pipestone  quarry,  (near  "The 
Three  Maidens  ")  such  marks  run  22  deg.  W.  of  S.  by  compass.   On 
the  strike  of  the  ledge  at  the  same  place  they  ran  S.  10  deg.  E- 
varying  to  20  deg.  W.  of  S.     On  Sec.  13^  T.  105,  R.  46  W.  they  run 
in  two  directions,  one  direction  being  nearly  N.  and  S.  and  the 
other  S.  52  deg.  E.  within  the  valley  of  a  little  stream.    On  the 
rock  near  the  top  of  the  southern  side  of  this  valley,  which  is » 
slight,  shallow  depression,  glacial  marks  runs  S.  22  deg.  W.    This 
is  but  a  few  rods  from  the  last  observation  above.     At  another  point, 
about  ten  miles  north  of  Lu  Verne,  glacial  marks  were  observed 
running  nearly  X.  and  S.     On  the  rock  at  '*  The  Mound  "  they  ruca. 
S.  20  deg.  W.  by  compass.     It  seems  almost  impossible  that  in  sO 
level  and  open  a  country,  and  on  the  same  rocks,  without  apparen  'fc 
cause,  the  glacier  which  must  have  been  hundreds  of  miles  wide,  i^ 
it  existed  here  at  all,  could  have  taken  so  diverse  directions  in  s^^ 
short  distances.     It  cannot  be  doubted,  however,  that  this  marking 
was  done  b}'  a  force  that  exerted  a  great  pressure  at  the  same  tim.^^ 
that  the  marks  were  made.     This  pressure  is  evinced  not  onlyi*^ 
the  marking  itself,  which  is  on  the  hardest  formation  found  in  th^ 
State,  but  in  the  innumerable  checks  and  flaws  that  cover  the  surface 
where  this  rasping  has  taken  place,  and  yet  leave  it  in  the  main  ^ 
smoothed  and  rounded  or  stossed  surface.   These  checks  run  curvinglj' 
downward  at  varying  angles  with  the  surface,  and  to  all  depths  les-^ 
than  an  inch,  but  usually  less  than  one-sixteenth  of  an  inch,  and 
indicate  perhaps  an  incipient  crushing  to  the  depth  of  at  least  aii 
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h.  They  show  in  what  manner  the  rasping  reduced  the  original 
ijecting  knobs.  Where  the  natural  seams  or  planes  of  jointage 
ss  the  rock,  these  little  checks  are  larger,  causing  the  quartzyte  to 
p  off  sooner  and  deeper  with  a  curving  and  choneoidal  ft-acture. 
is  prevailing  direction  is  transverse  to  tiie  crushing  force,  so  that 
rock,  along  some  grooves,  hiis  a  short  conchoidally  laminated 
ictnre  transverse  to  the  grooves,  penetrating  it  to  the  depth  of  a 
irter  to  half  an  inch,  exhibited  now  in  a  series  of  little  curving 
rows  where  the  laminas  broke  off  successively,  the  concavities  of 
laminie  being  toward  the  north. 


at 


StrUted  red  iiunrtzyle  lu  Ituck  couuty. 

?his  marking  is  represented  in  Fig.  10,  but  the  figure  does  not 
w  a  great  many  fine  checks  with  which  the  surface  of  the  rock 
learly  covered,  but  it  shows  correctlj-  the  prevailing  direction  of 
curvature,  and  its  relation  to  the  moving  force.  This  manner 
glaciated  marking  is  visible  on  i5ec.  13,  T.  lOo,  R.  46.  and  also  on 
le  Mound,"  near  Lu  Verne.  It  can  lie  com]>ared  to  a  cross- 
ined  planed  board,  where  the  plane  has  been  driven  against  the 
in,  except  that  the  cut  edges  are  curved  so  as  to  present  their 
cavity  toward  the  cutting  or  planing  lorce. 
t  has  already  bee]i  mentioned  that  there  are  but  few  boulders  in 
:k  county.  They  are  generally  confined  to  the  creek  bluflfe  and 
leys.  Even  on  the  plateau  caused  by  the  red  quartzyte  running 
unearLu  VernenorthweMtward  they  arenotseen,  oraresorareaa 
je  noteworthy.  This  is  an  anomaly.  In  ice-covered  regions,  /.  e. 
regions  kiiown  to  have  been  last  passed  over  by  the  ice  of  the 
t  epoch,  there  would  be  no  pljii'o  where  foreign  boulders  would 
found  more  thickly  than  on  such  rocky  elevations, 
n  traveling  over  the  plateau  of  quartzyte,  about  on  Sec.  16, 
imd,  one  large  solitar>-  granite  boulder  may  l)e  met  with.  It 
directly  on  the  (juartzyte.  It  is  rough  and  granulated,  and  there 
circular  excavation  or  concavity  in  the  soil  in  which  it  lies.  It 
bout  ten  feet  long  and  five  feet  high,  and  has  a  groove  horizon- 
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tally  circumscribing   it   about  a  foot  in  width  and  three  or  fi 
inches   deep.     Taken   altogether   it   imniediateh^  reminds  the 
hold(»r,  not  less  by  its  general  shape  than  by  this  groove,  of  fc- 
stone  hffnniif'is  sometimes  found.      Its  size  precludes  its  l>eing  o 
but  its  shape  is  very  like^theni.     The  groove  may  have  been  form 
by  the  jiction  of  ice  and  water  on  its  sides,  as  it  h{is  the  appearan 
of  lying  in  ordinary  seasons  in  a  little  lake  of  w.ite.\  which  at  t 
time  of  this  examination  was  entirely  dried  up.     Tnis  boulder,  U 
the  ''Three  Maidens,"'  at  the  Pipestone  quarr}',  must  be  referred 
the  date  of  the  boulder  clay,  and  in  that  case  it  Wiis  not  disturl 
by,  but  pr()]>ab]y   witnessed,  the  spreading  the  loam  which  ca 
later. 

The  "Three  Maidi^us."'  and  the  tliree  others,  (smaller)  that  make 
the  cluster  of  six  giMuite  boulders  lying  just  outside  the  Indian  Reserr 
vation  at  the  Pi[)esrone  quarry,  also  I'est  on  the  surface  of  the  r 


quart/yte  al)out  H  )  rods  s  )utheast  ot  the  quarry  and  at  the  foot  (^i^^of 
the  long  ledge  or  rscarpment  that  passes  north  and  south.  The  ->y 
evidentlv  once  constituted  one  immens*  ])oalder  and  have  beeoui — Me 
six  from  the  falliim'  apart,  under  the  influence  of  tVost,  of  the  gran^KHi- 
ite  along  its  natural  seams  or  joints.     Such  a  separation  of  lar^ 


boulders  is  sometimes  seen  on  the  prairies  in  Minnesota  under  cL 
cumstances  wjiicii  demonstrate  their  former  entirety. 

On  the  surface  of  the  glaciated  quartzyte  about  these  bouldei 
which  is  kept  clean  by  the  rel)Ound  of  the  winds,  are  a  great  mai 
hieroglyphic  iiiseri})tions,   which    were  nnxde   by  pecking  out  t! 
rock  with  some  sharp-pointed  instrument.      They  are  of  ditfere! 
sizes  and  dates,  tlie  latter  being  evinced  by  their  manner  of  crossii 
and  interierini^.  also  bv  a  difference  in  the  weight  of  the  instrum^  ^■^'^ 
used.      They  generally  represent  some  animal,  such  as  the  turt^^j 
wolf,  bear,  badger,  butfalo,  elk,  and  the  human  form.    The  ''cran.^^    '^^ 
foot"  is  the  most  common.     They  are  very  similar  to  those  reit^^*^^" 
sented  on   Plates  X[  and  XII  of  Vol.  II,  of  the  "Bulletins  of    ^^^^ 
U.  S.  Geol.  and  (leog.  Sur.  of  the  Territories,"  accompanying"   ^'^ 
article  of  \V.  H.  Holme >  on  Ancient  Ruins  in  Southwest  Color^'^^ 
The  hnlians  i-euard  the  ''Three  Maidens,''  represented  bv  the  th^^ 
larger  boulders,  as  the  maids  from  whom  the  tribes  sprung  ^*^^, 
the  destructive  anger  of   the  Manitou  had  slain  the  people.       ^ 
would  seem  as  if  jiny  warrior  or  hunter  who  had  been  fortunate  i^ 
the  chase  and  liapi)ened  to  pass  here,  left  his  tribute  of  thank*  t^ 
the  Great  Si»irit  in  a  rude  representation  of  his  game,  and  perhaps 
a  figure  of  himself,  on  the  rocks  about  these  boulders.     In  some 
cases  there  is  a  connection  of  several  figures  by  a  continuous  line, 
chipped  in  the  surface  of  the  rock  in  the  same  manner,  as  if  some 
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Biid  or  adventure  were  narrated,  but  for  the  most  part  the  fig- 
3  are  isolated.  This  is  the  '^sacred  ground"  of.  the  locality. 
?re  are  hieroglyphics  at  no  other  place  around  here,  though 
-e  is  abundance  of  bare  rock. 

Common  Wells  in  Rock  Count ij, 

lie  water  of  wells  in  the  loam,  or  in  the  drift-clay,  is  ver}^  hard. 
5  is  caused  by  a  large  amount  of  limestone  gravel  disseminated 
►  ugh  all  the  materials  of  the  drift,  derived  from  the  limestones 
Vinnipeg.  There  is  occasionally  a  water  which  has  a  distinctly 
line  character,  but  this  is  not  common.  Nearly  all  the  wells  of 
count}'  are  curbed  with  pine  boards,  and  from  that  fact  great 
ibers  of  them  are  contaminated  with  the  organic  decay  known 
esult  from  that  practice,  and  a  number  were  examined  that 
?  very  foul  from  th  it  cause.  Several  recent  cases  of  typhoid 
r  at  Lu  Verne  are  directly  referable  to  that  cause,  and  no  doubt, 
le  facts  could  be  known,  miny  others  in  the  country  could  be 
►unted  for  in  the  same  way.  The  curbing  of  wells  in  the  prairie 
ons  with  pine  boards  or  planks  is  very  common,  owing  to  the 
:  of  convenient  stone,  and  the  ease  of  constructing  such  curbs  of 
d  ;  but  it  is  a  practice  which  all  well-diggei*s  should  loudly  and 
islently  protest  against,  and  which  all  the  owners  of  wells  should 
>iitinue,  as  it  is  a  fruitful  source  of  foul  water,  causing  intestinal 
Lses  and  tj^phoid  fevers.  The  adjoined  table  shows  the  depth 
eLaracter  of  some  of  the  wells  of  the  count  v. 
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Material  Resources, 

These  counties  contain  some  of  the  best  farming  lands  in  the 
state.  They  are  not  broken  by  rock  exposure  (except  through  the 
central  part  of  Rock  county ),*so  that  nearly  all  their  area  is  tillable. 
The  rocks  that  underlie  them  are  not  known  to  hold  anything  of 
great  economical  Aalue.  The}^  will  serve  as  a  building  material,  but 
are  rather  hard  even  for  that,  and  it  may  be  found  more  economical 
to  bring  in  by  railroad  the  building  stones  of  the  eastern  counties. 
The  main  material  product  of  these  counties  is  now,  and  will  always 
remain,  wheats  of  which  they  will  produce  as  much  to  the  acre  as 
any  county  in  the  State. 
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VII. 

PALAEONTOLOGY, 


X'l'i  s  nil  fill-  Fos.'iih  of  tlic  Tmifon  ii'  MiDiicsofn. 

DuriiiLf  th«'  month  of  .Inlv.  isTT,  some  time  was  ixiven  to  the  ex- 
amiiiiitioii  and  :irrani:«'ment  of"  some  of  the  fossils  of  the  Trenton  in 
tlie  colltH-tions  of  the  snrvev,  coutinuini;  thus  the  work  be2:un  the 
season  l>elbre.  As  Imt  litth^  time  conhl  l)e  had  for  this  part  of  the 
w'>rk  ol  tli*^  siirv«'y,  th»^  results  are  meager.  The  fossils  represented 
hy  the  ioHowinu-  list  are  additions  to  those  named  in  the  report  of 
hist  year.  It  was  found  that  a  greater  range  of  authorities  for 
refer^Mice  >\ as  n«Hessary  for  tlie  reliable  identitication  of  our  speci- 
mens, and  mea>un^s  liave  l)een  taKen  for  procuring  many  foreign 
and  American  works,  containing  descriptions  of  the  fossils  of  tliis 
hori/(^n. 

J^y  reference  to  the  Museum  Report  accompanying  this,  the  cor- 
responding nnmi>»^rs  of  the  Register  will  be  i^een,  ami  other  particulars 
of  each  species  asccrtaineil. 

No.  00.  As>fj>J(>(s-  i.rfHii.s\  If.?  (Cnmparo  No.  ;»99).  This  specimen  has  been 
in  the  iimseinii  a  nuinl)C'r  of  years,  and  its  orio-in  is  unknown;  but  its  similarity 
to  specimens  olitained  of  Mr.  W.  D.  Hurll>ut.  from  Trenton  Falls,  N.  Y.,  renders 
its  soni-io  l<'>s  <louV)tful.  It  is  prot>aV)ly  from  the  Trenton  formation  in  Minnesota. 
It  has  a  tulMMH  idate<l  sni1\ice  insteatl  of  a  hnnellose  one,  as  A.  extans  is  described 
]>y  HciU. 

No.  172.  This  Mock  <ontain«  fragments  of  the  crinoid  of  Hall,  Schizocrimis 
})0(](,s\is,  w\\\\  an  unitlcntiriable  species  of  Murchisoula,  and  fragments  of  a 
triloltit''.     Liffiiliftf,  Pleasant  <troVf^,  (.)hiist^'d  county. 

Nil.  1>'».  Slal»s  c«>ntainini>'  Strophrnm'tui,  Ojihis,  Cha'fefes,  ft  ah  Fillmore 
comity. 

No.  Hf».  Oiilil.^  jKriutii  Con.  These  are  considerably  kirger  than  the  t\'pe 
s?pf'riiii(*ns.    Thty-  are  iVoni  Taylor'^  quarry  nt-ar  Fountain.  Fillmore  county. 

No    1"^*.).     FraLTnu'uts  of  As(fj>]iHs  f/it/a<(,  II.     From  Fillmore  county. 

No.  101.  ':^\dh\vh]\L>jff'r))tfS(r}rr(f.Soir.Orfhiscmacerata,  H.  Strophon^na 
fiJiff.rfn,  II.  and  Stroi,Jtoi/i(nn,  itifcns.  Dill.;  from  Filhuore  county. 
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No.  192.  Poteriocriniies  cxidiiceH^y  H,  Orthis  iestudinavla^  Dal.  Rhyncho- 
nella  capaxy  Con.  are  also  from  Fillmore  county. 

No.  197.  This  is  provisionally  named  Othoceras  laqumtum,  H.  but  the  agree- 
ment is  not  satisfactory.  Locality ^  Spring  Valley,  Fillmore  county.  (Compare 
No.  214.) 

No.  208.  Strophonienatenm8triata.(?)  Compare  Nos.  204  and  371.  Locality, 
Sec.  17,  Rochester,  Olmsted  county. 

No.  214.  This  slab  shows  Leptcena  sericea,  Sow.  Murchisonia  hicincta,  H. 
Orthoceras  lagueatumy  H.  Bellerophon  bilobatiis,  Soir.  Sfrophometta,  nitenSj 
Bill,  and  Rhynchotiella  cajHWy  Con.    Locality^  Spring  Valley,  Filliuore  county. 

No.  242.  Cyrtoceras  arcnatuniy  H.  has  been  obtained  from  Holden,  Goodhue 
county. 

No.  243.     Oncoceras  constrictuniy  H.  is  from  the  same  locality. 

No.  252.     Orthoceras  vertebral^,  H.  is  from  the  same  locality. 

No.  269.  Orthis  subquadratay  H.  has  been  identified  from  Sec.  30,  Forest- 
ville,  I^illmore  county. 

No.  293.  Stro2)homena  fluctuosOy  Bill,  is  found  in  the  upper  layers  of  Will- 
son's  quarry  at  Mantorville,  Dodge  county,  which  is  in  the  Galena. 

No.  294.    Grapfolithus  scalariSy  Linne  is  found  in  the  same  layers. 

No.  297.    Discina  Pelopea,  Bill,  is  found  in  the  same  layers.  Compare  No.  263. 

No.  307.     Chwtetes  petro2tolitanuSy  Pan.  ?  is  found  on  Sec.  21,  Forestville. 

At  Minneapolis  have  been  identified  chfFerent  forms  of  Rhynchonella  capaXyCon. 
and  of  Otihis  pervetOy  Con.  ^The  following  have  also  l:)een  found  at  Minneapolis: 
Orthis  eniaceraiay  H.  Var.  multisectay  James.  Chwtetes  Lycoperdon^  H.  Murch' 
isonia  bicinctay  H.  Pleuroionuiria  subconicoy  U.  Schizocrinus  nodosuSy  H.  Cyr' 
tolites  compressuSy  Con.  and  Bellerophon  bilobafus,  Sou\ 

No.  348.  CyHolites  compressus,  Con.  occurs  on  Sec.  16,  Pleasant  Grove,  also 
Orthoceras  strigatuniy  H.  (Nos.  350  and  381.) 

From  Pleasant  Grove,  Olmsted  county,  also  comes  Oncoceras  constrictuniy  H, 
(No.  352). 

No.  376.    Asaphns  gigasy  H. — from  St.  Charles,  Winona  county. 

No.  397.    Orthoceras  retiebrale.  H. — from  St.  Chai'les,  Winona  county. 

No.  392.     Orthis  bella-rugosa.  Con. — from  St.  Charles,  Winona  county. 

No.  399.  Asaphus  extansy  II.  (?)  (Compare  No.  90).  This  specimen  was 
obtained  of  W.  D.  Hurlbut,  and  is  from  Trenton  Falls,  N.  Y.  It  differs  from 
Prof.  Hall's  description  of  A.  exfans  in  having  a  surface  rather  pustulated  than 
lamelloee. 

No.  410.  Asaphus  gigaSy  H.  and  Strophonienajilitexia,  H. — from  St.  Charles, 
Winona  county. 
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REPORT  ON  THE  GEOLOGY  OF  RICE  COUN' 


BY    L.   B.   SPERRY. 


Situation  and  Area,  ^ 

The  northern  border  of  Rice  county  is  about  35  miles  south 
St.  Paul,  and  its  eastern  border  is  about  the  same  distance  wes 
Lake  Pepin.     It  is  bounded  on  the  north  by  portions  of  Dakota 
Scott  counties  ;  on  the  east  by  Goodhue  county  ;  on  the  south 
portions  of  Steele  and  Waseca  counties,  and  on  the  west  by  Le  S 
county.     It  is  four  Government  townships,  or  24  miles,  in 
east  and  west.     The  western  portion  of  the  county  is  of  the 
length — 24  miles  north  and  south — but  the  eastern  two  tie 
townships  are  shorter  by  5  miles. 

The  county  contains  14  townships,  each  of  them,  except  t 

containing  36  square  miles.    Qf  these  two  exceptions,  one,  Brid, 

water,  contains  40  square  miles,  and  the  other,  Northfield,  44  sq^i 
miles. 

Its  area  then  is  330,240  acres,  of  which  nearly  one-half  is  tim 
land  interspersed  with  many  lakes. 

There  is  but  very  little  land  in  the  county  unfit  for  tillage. 

That  portion  east  of  the  Straight  and  Cannon  rivers  is  the  fine 
of  prairie  land,  while  most  of  that  west  of  these  rivers  is^  or  w 
originally,  covered  with  valuable  timber,  which,  on  being  remove 
leaves  a  strong  and  fertile  soil. 

Fairbault  is  the  county  seat.  Northfield,  Morristown,  Dundi 
and  Shieldsville  are  the  principal  towns. 
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Natural  Drainage, 

The  drainage  of  the  county  is  to  the  north  and  east.     Straight 
river  enters  the  county  2i  miles  east  of  the  middle  of  the  southern 
border,  and,  flowing  northward  about  8  miles,  forms  a  junction, 
(where  the  city  of  Fairbault  now  stands)  with  the  Cannon  river, 
which  enters  the  county  about  2  miles  north  of  its  southeast  corner. 
Prom  the  junction  of  the  Straight  and  Cannon  rivers — taking  the 
latter  name — the  waters  flqw  northward  and  leave  the  county  4 
miles  east  of  the  meridian  line  upon  which  the  Straight  river  en- 
its  borders.     The  western  half  of  the  county  contains  about  a 
of  shallow  but  pretty  lakes,  which  receive  the  surface  waters 
their  localities,  and  empty  for  the  most  part  by  very  circui- 
us  rotttes  into  the  Cannon.    The  Straight  and  Cannon  also  re- 
ive the  drainage  from   the  eastern  portions  of  the  townships 
orough  which  they  flow  ;  while  the  eastern  tier  of  townships,  for 
^  most  part,  shed  their  waters  through  small  streams  into  the 
•tie  pannon  and  Zumbro  rivers  in  Goodhue  county.  The  Straight 
er  enters  the  county  in  the  Lower  Trenton  formation,  and  cuts 
ugh  into  the  St.  Peter  sandstone  3  miles  north  of  the  county 
near  Walcott's  mill. 

short  distance  from  Walcott's  the  river  makes  an  extensive 
toward  the  south,  and  on  reaching  Faribault  has  cut  80  feet 
ikf^'lo  the  sandstone. 

At  a  point  near  the  line  separating  Bridgewater  and  Cannon  City 

i^'wnships  the  river  has  cut  through  the  St.  Peter  sandstone  and 

logins  it«  flow  over  the  Shakopee  limestone,  into  which  it  has  cut 

about  30  feet  when  it  leaves  the  northern  boundary  of  the  county. 

This  descent  of  about  150  feet  in  crossing  the  county  furnishes  at 

least  eleven  available  mill  privileges  which  have  been  improved  and 

are  in  operation. 

The  following  tabular  exhibit  shows  the  most  important  and  in- 
teresting facts  relative  to  these  : 
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Waftn-  Power  Mills  in  Rice  County. 


Name  of  Mill. 


Owner. 


Walcott Chjiffee  &  Shettleld 

Straiffht  River  Mills; J.  D.  Greeiie  *  Co.. 


Kendall, 

Matteson's 

Polar  Star 

Warsaw 

Hershey's 

Koberds  Lake. . 


Greene  &  Gold. 
H.  M.  Matteson. 
.Stock  Co 


Location. 


Stseam. 


5  miles  South 
of  Faribault 

Paribault 

Faribault 

Faribault 

i  Faribault 

'Warsaw 


C.  Hershey. 
J.  (;.  Scott. 

R.  H.Scott. 


Gannon  City 

Dundas  Mills |E.  T.  Archibald  &  Co. 

Northfleld  Mills ....  Jo.s.se  Anics  &  Son . . . . 


:Morri.Htown 

Outl»»t  Roberds 

Xe'VcannoiiCity 

Dundas 

Northfleld .... 


Straight  R. 
Straight... 
Straight... 

Cannon 

Cannon 

.Cannon.... 
Cannon.... 
I 


.Cannon. . . 
Cannon... 
Cannon. . . 


^a      ■  S  ■ 

*-    _ 


c 


13 

1% 

6 

8 

5 

7 

15 

7 

9 
10 


S3 
•3 


CQ 


100 


80 
90 

7!        150 
3.  50 

2.Cu.«tonL 


2! 

4i 

10! 


50 
100 
200 
300 


Surface  Features  and  Soil. 


The  eastern  portion  of  the  county  is,  for  the  most  part,  a  high 
and  gently  rolling  prairie  of  great  beauty  and  fertility. 

Skirting  the  small  streams  there  is  a  little  timber,  and  along  the 
east  bank  of  the  Straight  river — and  also  of  the  Cannon,  from  iti 
junction  with  the  Straight  northerly  to  Dundas — there  is  a  belt  of 
timber  averaging  about  3  miles  wide.  The  soil  bearing  this  belt 
of  timber  is  sandy  with  gravel  subsoil,  and  is  of  comparatively  little 
value  for  agricultural  purposes. 

The  surface  of  the  southwest  part  of  the  county  lies  above  the 
Trentcn  formation  and  is  gently  undulating. 

The  surface  of  the  northeast  part  is  more  broken  because  the 
Trenton  is  largely  carried  away  and  the  St.  Peter  sandstone  is  eroded 
to  quite  variable  depths. 

The  western  portion  of  the  county  also  is  quite  undulating — 
sometimes  rough  and  hilly — and  over  the  greater  part  is  covered 
with  heavy  timber,  interspersed  with  many  beautiful  but  shallow 
lakes. 

The  surface  soil  is  usually  a  dark  loam,  but  is  generally  very  thin. 
A  strong  and  productive  yellow  clay  overlying  thick  deposits  of 
blue  clay — which  is  frequently  exposed — characterize  the  soil  of  this 
region.    Maple,  Elm  and  Basswood  characterize  the  timber. 

There  are  about  twenty  beautiful  lakes  in  the  western  half  of  the 
county,  ranging  from  one  to  ten  square  miles  in  area,  and  varying 
from  ten  to  fifty  feet  in  depth.  These  lakes  abound  in  fish  and  are 
much  frequented  by  sportsmen. 
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The  southwestern  part  of  the  county,  being  lower  and  more  sandy, 
furnishes  better  l)eaches  for  its  lakes  than  ai-e  found  further  north 
where  clay  deposits  overlie  and  conceal  the  sand. 

I  am  under  obligation  to  Surveyor  Jewett,  of  Fairbault,  through 
whose  kindness  I  secui*ed  the  following: 


SURVEYOR'S  NOTES  OF  RICE  COUNTY. 
Township  109,  Ranye  19, — Richland. 

Rolling  prairie.  Soil  a  black  Icam  with  clay  subsoil.  The  north  branch  of  the 
Znmbro  river  flows  easterly  through  the  northern  part,  taking  the  surface  water 
of  nearly  the  whole  town. 

Toxcnship  110,  Bange  19, — Wheeling. 

Surface  rolling,  becoming  bluffy  along  the  ci-eek.  The  east  branch  of  Prairie 
creek  heads  near  the  center  of  the  town,  where  there  is  a  body  of  about  one  section 
of  tunber.  This  creek  flows  northeasterly,  and  forms  a  valley  from  one-eighth  to 
one-fourth  of  a  mile  wide,  about  fifty  feet  Mow  the  general  level  of  the  prairie. 
From  the  bluffs  along  this  valley  in  the  north  part  of  the  town  limestone  crops 
ont  with  sandstone  below. 

Toini  111^  Range  19. — Northfield. 

Surface  mostly  a  high  i-olling  prairie  sloping  toward  Prairie  creek,  which  runs 
northeasterly  through  the  towiiHliip;  a  part,  of  the  town  is  drained  northwesterly 
toward  Cannon  river.  Soil  a  rich  black  loam:  clay  subsoil;  limestone  in  blufts 
along"  the  creek;  sandstone  below. 

Toivn  109,  Rafige  20, — Walcott. 

Surface  rolling  to  hilly;  slopes  towarrl  Straight  river,  which  runs  northerly 
thrrmgh  neiu'ly  the  center  of  the  town :  a  body  of  timU'r  thnv  to  four  miles  wide 
liets  on  the  eai»t  side  of  the  river.  Limestone  appears  in  the  l^d  of  the  river  as 
far  north  as  Sec.  4.  North  of  this  point  it  apiM?ars  in  the  bluffs  from  20  to  50 
feet  above  the  river.  c*oil  in  the  river  valley  light  and  sandy  with  gravel  suWil; 
rest  of  to^*n  black  loam  over  <;lay. 

Toicn  110,  Ji((ng*'  20. — Caxnox  City  axd  Faribault. 

Surface  quite  rolling;  l>lutfy  along  the  eaf*t  side  of  river.  'Hip  Straight  river 
forms  junction  with  the  Cannon  river  in  Section  i>0,  from  which  i»oint  the  Cannon 
river  mm'  northeasterly  to  the  'centre  of  the  norih  l>oundiu^'.  llie  two  eastern 
sections  are  prairie;  the  remainder  of  the  town  ia  timWr  land:  soil  a  rich  loam 
"with  clay  sul^l.  Limestone  crops  out  of  river  blutts  witli  simdstone  Ijelow;  a 
email  lake  in  Sec.  15,  containing  45  acres. 
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Totvn  111,  Bange  20. — Bridoewatsr. 

Land  rolling;  becomes  bluffy  along  the  river  as  for  north  as  Section  10.  Can- 
non river  flows  northeasterly  through  the  eastern  part  of  the  town.  About  six 
se  ctions  on  east  side  of  town  are  prairie;  rest  of  town  timber  land ;  soil  black  loam 
w  ith  clay  subsoil,  excepting  on  river  bottoms,  where  the  soil  is  light  and  sandy 
over  a  gravelly  subsoil ;  limestone  in  the  bluifs  along  the  river  south  of  Section  10. 
In  Section  1  it  appears  in  the  bed  of  river. 

■ 

Town  109^  Bange  21, — Warsaw. 

Surface  rolling;  drains  toward  the  north;  Cannon  lake,  with  an  area  of  H75.28 
acres,  lies  in  the  northwestern  part  of  the  township;  four  sections  of  land  north- 
west of  lake  are  timber  land;  rest  of  town  is  prairie  and  brush  land;  soil  black 
loam  over  clay  subsoil. 

Toini  110,  Bange  21. — Wells. 

All  timber  land  excepting  Sections  '^b  and  86;  surface  rolling;  soil  black  loam 
with  clay  below;  area  of  meandered  lakes  2114.44  acres;  drains  toward  the  south. 

Bourn  111,  Bange  21. — Forest. 

All  timber  land;  surface  rolling;  draining  eaiitward;  soil  black  loam,  clay  sub- 
soil; area  of  lakes,  1694.41  acres. 

Totvn  112,  Bange  21. — Webster, 

Timber  and  brush  land;  surface  rolling:  drains  to  the  south  and  east;  soil 
light-colored  loam  over  clay.    Area  of  meandered  lakes,  203.81  acres. 

Total  109,  Bange  22. — Morristown. 

Nine  sections  in  southeast  part  prairie  land;  remainder  of  town  timber.  Can- 
non river  flows  easterly  through  the  center  of  township;  surface  rolling,  slopes 
towards  the  river;  soil  a  rich  black  loam  with  clay  subsoil.  Area  of  meandered 
waters,  935.70  acres. 

Town  110,  Bange  :9^.— Shieldsville. 

Surface  rolling,  l^ecoming  hilly  in  some  parts  of  the  town;  soil  black  loam  over 
clay.  Area  of  lakes,  2574.23  acres.  The  Cannon  river  heads  in  Tuft's  lake,  in 
Section  3. 

Town  111,  Bange  ^2.— Erin. 

Surface  rolling  to  hilly,  timber  and  brush  lands;  soil  rich  loam  over  claj'.  Area 
of  lakes,  856.32  acres. 

Town  112,  Bange  22. — Wheatlakd. 

Surface  rolling  and  hilly;  soil  black  loam  on  clay  subsoil;  timber  and  bnuh 
land.    Area  of  lakes,  307.27  acres. 
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Timber, 

As  before  stated  the  eastern  portion  of  the  county  originally  pro- 
duced timber  only  along  the  streams.  Through  cultivation  for 
shade,  hedges,  protection  from  winds,  &c.,  timber  is  increasing  ovar 
this  area. 

The  western  half  of  the  county  was  originally  covered  with 
heavy  timber — excepting  a  few  limited,  enclosed  spaces,  which  were 
open  prairie,  or  sparsely  covered  with  oak  and  under-brush — and 
forms  a  part  of  what  is  denominated  the  ''Big  Woods." 

This  region  is  being  cleared  up  rapidly  and  there  are  now  many 
fine  farms  in  every  township  of  the  timber  regions  of  this  county. 

The  following  list  embraces  all  the  native  trees  and  shrubs  that 
were  noticed  during  the  survey.  It  is  not  believed,  however,  that 
it  includes  all  that  grow  naturally  in  the  limits  of  the  county  : 

Basswood.    Tilia  Americana.    L. 

Smooth  Sumach.    Rhus  glabra.    L. 

Jersey  Tea.    Ceanothus  Americanus.    L. 

Sugar  Maple.    Acer  saocharinum.     Wimg. 

Silvery  Maple.    A.  dasycarpum.    Ehr. 

Red  or  Swamp  Maple.    Acer  rubrum.    L. 

Boz-£lder.    Negundo  aceroides.    Mijench. 

FaLse  Indigo.    Amorpha  fruticosa.    L. 

Locust.    Robinia  Pseudacacia.    L.    Cultivated. 

Cherry.    Prunus. 

Red  Raspberry.    Rubus  strigosus.    Michx, 

Blackberry.    R.  villo8U8.    Ait. 

Crab.    Pyrus  arbutitblia.    L. 

Dogwood.    Comus  paniculata.    Viler. 

Woltberry.    Symphorioarpus  occidentalis.    R.  Br. 

Ash.    Frazinus. 

Slippery  Elm.    Ulmus  fiilva.    Michx. 

Butternut.    Juglans  cinerea.    L. 

Walnut.    Juglans  nigra.    L. 

Hickory.    Carya. 

Burr  Oak.    Quercus  macrocarpa.    Michx. 

Black  Oak.    Quercus  coccinea.     Waufi.    Var  tinctoria.    Bm^tram. 

Wild  Hazle-nut.    Corylus  Americana.     Walt. 

Iron-wood.    Ostrya  Vurginica.     Willd. 

American  Aspen.    Populus  tremuloides.    Michx. 

Cottonwood.    P.  monilifera.    Ait. 

Large-toothed  Aspen.    P.  grandidentata.    Michx. 

Balm  of  Gilead.    P.  balsamifera.    L.    Var.  candicaus.    Ait. 

Red  Oak.    Quercus  rubra.    L. 

White  Oak.    Quercus  alba.    L. 

Wild  Plum.    Prunus  Americana. 

American  Elm.    Ulmus  Americana.    {PI  CJaijt.)     IViUd. 
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American  Cnib.    Pjrus  Coronaria.    L. 

Black  Cherry.    Prunas  serotina.    Ehr. 

Bittemut.    Carya  ainara.    Nntf. 

Wild  Red  Cheny.    Prunug  Pexmsylvanica.    L, 

Thorn  Apple.    CratsegfUB  Crus-galli.    L, 

White  Birch,    Betula  alba.     Var.  populifolia.    Spach, 

Small  Cedar.    Juniperus  Sabina.    L.     Var.  procumbens. 

White  Pine.    Piniis  Strobus.    L. 

Water  Beech.    Carpinus  Americana.    Michr, 

Cornel.    Comus  paniculata.    Viler, 

Cornel.    Comus  drcinata.    VHer. 

American  Woodbine.    Lonicera  grata.    Alt. 

Juneberry.    Amelanchier  Canadensis.     Tovr  rf-  Gray, 

Dwarf  Wild  Rose.    Ro«ia  lucida. 

Pipe  Vine.    Aristolochia  Sipho. 

Grape.    Vitis  cordifolia.    MicJix. 

Virginia  Creeper.    Ampelopsis  quinquefolia.    Michx, 

Nine  Bark.    Spinea  opulifolia.    L. 

Bittersweet.    Celastrus  scandens.    L. 

Rose.    Rosablanda.    Ait. 

Lombordy  Poplar.    P.  dilitata.    Alt. 

Speckled  Alder.    Almus  incana.     Willd, 

'     GEOLOGICAL  STRUCTURE. 

In  general  the  drainage  of  Rice  county  is  toward  the  north  and 
east,  which  fact  indicates  the  relative  elevations. 

The  Chicago  and  Milwaukee  R.  R.  survey  (Minnesota  Div.)  found 
the  elevations  of  the  natural  surface,  where  the  railroad  crosses  the 
northern  line  of  the  county,  to  be  over  1050  feet  above  the  sea  level. 
At  Faribault  depot  it  is  Wi  feet;  at  Dundas  depot,  945  feet;  at  North- 
field  depot,  905  feet.  The  entire  western  half,  and  the  southeastern 
portions  of  the  county  have  a  higher  elevation.  I  have  no  means 
of  knowing  positively  the  relative  elevations  or  the  highest  point 
in  the  county  ;  but  judging  from  appearances  I  conclude  that  the 
rolling  prairie,  on  which  Cannon  City  is  located,  is  the  highest  by 
least  100  feet. 

The  only  geological  formations  that  appear  in  this  county  are 
the 

Loam, 

Drift, 

Trenton  Limestone, 

St.  Peter's  Saudstone, 

Shakopee  Limestone. 


UNIVERSITY  OF  MINNESOTA.  121 

In  general  appeiwance  these  formations  are  not  unlike  the  same 
formations  as  they  are  seen  in  other  portions  of  the  State,  and 
carefully  described  by  Professor  Winchell  in  his  reports  made  dur- 
ing the  past  few  years.  Nor  did  I  find  in  the  county  any  remark- 
able specud  pecnlMrities  in  any  of  the  formations. 

The  Loam  is  deep,  dark-colored  and  fertile,  over  nearly  all  the 
eastern  portion  of  the  county  ;  but  over  the  western  portion  as  a 
rule  it  is  thin. 

Drift,  consisting  largely  of  blue  clay  over-lain  by  a  grayish  yel- 
low clay,  characterizes  the  soil  of  the  western  half  of  the  county. 
Boulders  of  granite,  gneiss,  trap  and  porplyry  are  quite  abundant 
in  some  places  ;  but  fine  clay,  with  small  quantities  of  gravel,  are 
the  rule  throughout  this  region.      No  well  yet  dug  in  the  western 
part  of  the  county  has  passed  through  the  blue  clay — though  some 
of  the  wells  are  over  100  feet  deep.      A  hint  as  to  the  depth  of  the 
clay  is  found  in  the  fact  that  a  well  dug  last  season  south  of  Rice 
county,  about  30  miles  west  of  Owatonna — near  Janesville — after 
passing  through  200  feet  of  blue  clay  reached  a  sandstone  said  to 
be  identical  with  the  St.  Peter's  in  appearance.     An  abundance  of 
good  water,  which  rose  to  within  30  feet  of  the  surface,  was  found 
between  the  clay  and  the  sandstone.   This  fact  should  be  considered 
by  the  residents  of  this  drift  and  timber  region,  as  many  of  them 
have  failed  to  secure  good  and  abundant  water  in  the  clay.     Indeed 
there  is  much  uncertainty  about  getting  good  well  water  in  this 
region.    Some  holes  at  100  feet  or  over  fail  to  bring  enough  water 
for  drinking  and  cooking  purposes.     Some  wells  that  furnish  an 
abundance  of  water  are  so  strongly  impregnated  with  mineral  im- 
purities as  to  be  nearly  useless,  while  others  are  quite  pure.      It  is 
possible  that  good  water  which  would  rise  nearly  to  the  surface 
might  invariably  be  procured  by  boring  through  the  clay  to  the 
under-lying  rock. 

Illustrations  of  the  peculiarities  of  the  deposits  in  this  region  are 
seen  in  the  following  facts  :  On  the  S.  E.  side  of  Union  Lake  (7 
miles  west  of  Northfield)  Mr.  IJ.  Benton  dug  40  feet  jmJ  secured  an 
abundance  of  water,  but  is  strongly  impregnati^d  with  some 
mineral  impurities.  About  4U  rods  from  there  Mr.  M.  J.  Punk  se- 
cured better  water  at  16  feet ;  auil  about  40  rods  further  Mr.  S.  A. 
Anis<len  secured  nearly  pure  water  at  a  depth  of  36  feet. 

It  has  been  supposed  by  some  that  the  formation  underlying  the 
drift  throughout  the  timber  region  is  the  Cretaceous,  and  I  see 
tluit  Prof.  Harrington  in  his  report  on  Steele  county  expresses  his 
belief  in  the  existence  of  the  Cretaceous  along  that  belt.  I  am  not 
satisfied  that  such  is  the  fact.     To  my  mind  there  is  but  very  little 
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evidence  of  it ;  but  I  do  not  desire  to  discuss  tlis  matter  till  I  have 
procured  more  liglit  on  the  subject.  At  present  my  l^elief  is  that 
'  the  drift  rests  immediately  upon  a  thin  remnant  of  the  St.  Peter 
sandstone.  Perhaps  in  some  places  the  St.  Peter  is  all  eroded  so 
that  the  drift  rests  immediately  upon  the  Shakopee. 

Reference  to  the  accompanying  colored  map  of  the  county  will 
show  the  areas  of  the  different  formations  as  they  give  evidence,  by 
exposure  and  b}-  topography,  of  underlying  the  deposits  of  drift 
and  loam. 

It  will  be  seen  that  the  Trenton  limestone  is  nearly  removed  from 
the  western  part  of  the  county,  the  bluffs  along  the  Straight  river 
to  a  point  a  little  south  of  Faribault,  and  a  hill  near  Northfield, 
being  the  only  places  where  it  occurs.  East  of  the  river,  however, 
it  is  extensive,  and  furnishes  abundance  of  material  for  building 
purposes  of  which  mention  will  be  made  under  the  head  ^'Material 
Resources." 

In  general  character  the  Trenton  resembles  so  closely  that  found 
in  other  parts  of  the  State,  and  so  carefully  described  in  previous 
reports  on  the  survey  of  the  State,  that  little  need  be  said  here. 

For  building  purposes  the  most  of  that  louiiJ  in  this  county  is 
superior  to  that  quarried  near  St.  Paul,  in  that  it  contains  less  clay 
and  does  not  weather  so  easily.  On  the  other  hand  the  Rice  county 
limestone  contains  more  concretionary  iron  pyrites,  and,  hence, 
necessitates  more  care  in  its  selection  for  architectural  purposes. 

The  Straight  river  cuts  through  the  Trenton  and  enters  upon  the 
St.  Peter  at  Walcott's  mill,  3  miles  south  of  Faribault.  At  a  point 
eight  miles  further  north  the  river  (having  now  become  the  Can- 
non) has  worked  its  way  through  the  St.  Peter  and  enters  upon  the 
Shakopee.  The  thickness  of  the  St.  Peter,  in  Rice  county,  is  from 
100  to  125  feet.  It  appears  in  the  form  of  cliffs  at  frequent  points 
along  both  sides  of  the  river  from  the  place  where  it  is  first  reached 
by  the  Straight  to  the  northern  limits  of  the  county,  and  in  the 
northeastern  part  of  the  county  it  frequently  appears  in  the  hills — 
indeed  it  largely  gives  character  to  the  topography  of  this  section. 

Judging  from  the  topography  also  I  am  satisfied  that  many  of 
the  hills  in  the  northwestern  part  of  the  county — in  Wheatland 
and  Webster  townships — consist  largely  of  the  St.  Peter  ;  but  they 
are  so  heavily  covered  by  drift  and  timber  that  I  could  neither  find 
nor  learn  of  any  exposures.  In  Cedar  Lake  there  is  an  island  the 
topography  and  flora  of  which  indicate  the  St.  Peter,  capped  with 
Trenton.     I  was  unable  to  verify  this  by  excavations. 

There  is  no  place  in  the  county  where  the  St.  Peter  sandstone  is 
sufficiently  compact  and  firm  for  building  stone.    As  along  the 
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Mississippi,  it  maj'^  be  removed  by  pick  and  shovel.  In  color  it  is — 
afi  along  the  Miss,  river — white  to  red,  according  to  the  percentage 
of  iron,  and  its  oxidation  resulting  from  exposuse.  No  fossils  are 
found  in  it  here. 

The  Shakopee  limestone  is  reached  by  the  Cannon  river  at  a 
point  about  4  miles  south  of  Dundas — 6  milns  south  of  Northfield. 

On  leaving  the  county  one-half  mile  north  of  Northfield,  the 
river  has  cut  into  the  Shakopee  about  thirtj^  feet.  The  map  shows 
approximately  the  extent  of  this  formation  as  exposed.  The  de- 
scriptions of  it  in  preceding  reports  will  apply  to  the  formation  as 
seen  here. 

Material  Resources. 

Limestone — both  for  building-stone  and  for  quick-lime — and  sand 
for  mortar,  are  abundant  along  the  valleys  of  the  Cannon  and 
Straight  rivers,  and  throughout  the  western  half  of  the  county ; 
while  in  the  western  portion  no  limestone  is  found. 

Good  clay  for  the  manufacture  of  brick  is  sufficiently  abundant 
all  over  the  county. 

Stone  Quarries 

are  abundant  throughout  the  eastern  half  of  the  county.  The  bluffs 
throughout  this  region  are  capped  by  a  layer  of  the  Trenton  varying 
from  a  few  inches  to  several  feet  in  thickness. 

The  various  neighborhoods  of  this  section  have  their  quarrj',  or 
quarries,  from  which  all  the  building  stone  for  general  purposes  is 
easily  obtained. 

Prairie  Creek  Valley  has  scores  of  quarries  opened  along  its  bluffs; 
and  the  valley  of  the  Cannon  looks  up  to  as  many  more.  Good 
coursing-stone  is  furnished  at  Northfield  for  a)>out  $6  00  i^er  cord. 

At  "  Fall  Creek,"  3  miles  east  of  Faribault,  there  is  a  fine  deposit 
which  is  being  extensively  quarried  by  its  owner,  Mr.  Phillip 
Cromer.  The  deposit  of  l»mestone  here  is  about  12  feet  thick  and 
is  covered  by  about  4  feet  of  drift  and  loam.  The  strata  in  this 
quarry  range  from  3  to  12  inches  in  thickness  and  are  easily  quarried. 
The  upper  stratum,  8  inches  in  thickness,  is  quite  light-colored  and 
filled  with  fossils  which  are  so  thoroughly  cemented  and  transformed 
as  to  render  the  stone  compact,  while  its  fossiliferous  nature  is  still 
clearly  apparent.  But  few  specimens  of  fossils  can  l>e  enucleated. 
The  rock  is  infiltrated  by  gypsum  and  Iron  Pyrites  which  often 
cement  its  seams  quite  firmly. 
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Mr.  Cromer  sells  undressed  stone  for  prices  ranging  firom  $5.00  to 
^15.<X>  per  cord.  The  greater  part  of  his  business  however  is  in  the 
best  varieties,  which  he  sells  by  the  cubic  foot,  at  prices  ranging 
from  25  cents  to  75  cents. 

Mr.  N.  Lord.  2  miles  south  of  Faribault  on  the  west  side  of  the 
river,  has  two  quarries  opened,  from  which  he  has  sold  as  high  as 
3<>(>  cords  in  one  vear. 

In  Richland  township,  bordering  on  Go(xlhue  county,  Messrs. 
Halver  Johnson  and  Peter  Halverson  have  each  a  fine  quarry  at 
which  I  saw  about  1(H>  cords  readv  for  market. 

Messrs.  I.  Lenhart,  A.  Revere.  C.  Stetson.  D.  Furguson  and  P. 
Oleson  are  tlie  principal  quarrymen  in  the  vicinity  of  Northfield; 
and  on  Prairie  <  ,'reek,  in  Wheeling  township,  Messrs.  J.  Thompson, 
A.  KnapfaiidS.Aslagsomlo  quite  an  extensive  business  in  quarrying 
for  their  neiyrhbors. 


J 


Lif/te  Kilns. 


The  upper  four  strata  of  the  Lower  Trenton  formation  as  expo 
in  this  county  turnish  tolerably  good  material  for  quick-lime,  thoug 
in  some  places  tlie  deposit  is  too  silicious,  and  in  no  place  is  th 
lime  obtained  sufHcientlv  white  for  fine  work.     When  first  bum 
the  lime  is  yellowish  in  color,  but  when  slacked  is  nearly  white.    I 
is  excellent  lime  for  stone  work. 

Though  lime  hris  Ix'en  burned  in  every  township  of  the  count; 
east  oi'  the  Cannon  river,  it  is  not  now  made  a  regular  and  payia 
business  except  at   i*liillip  Cromer's  kiln,  on  Fall  Creek,  nejir  Far 
bault.     Mr.  Cromer  uses  a  patent  kiln   and  burns  from  3,(K)<) 
3.5no  barrels  a  vear.  which  he  sells  at  65  cents  per  barrel, 
other  kilns  near  Fairbault,  owned  respectively  b}' Messi's.  Pond, 
and  Lord,  l)uru  in  the  airgregate  about  1,(HX)  barrels  per  3'ear.     Th 
is  a  kiln  ow  milf  t'roiu  Northfield.  in  1  )akota  county,  whicli  suppl 
Nortlitield  and  vicinity.     This   kiln  l)urns  its  lime  from  the  b 
strata  of  the  Shakopee  formation.     In  ireneral  character  the  lime 
like  tlnit  of*  the  Tn-nton. 


BrirL 

Rice  county  contains  an  a]>undance  of  clay  for  the  mauufactu 
of  l)rick   but   n<uie  ha>  been  found  sufficiently  free  from  iron 
make  the   white  or  cream-colored  brick.     At  Faribault  Mr.  J. 
McCarthy  makes  about   7<>0.0(K)  per  year,  whicli  he  sells  at  $6. 
per  thousand.     One  season  he  made  one  million.     All  the  clay 
this  section  is  so  clear  that  to  make  good  brick  it  is  necessary  to 
sand. 
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Henry  Durham,  of  Faribault,  burns  about  300,000  per  year  and 
finds  lying  immediately  under  the  clay  a  stratum  of  sand  for  mixture 
with  it. 

Another  brickyard  has  been  started  at  Faribault  this  season.  Its 
character  and  success  are  not  determined.  At  Prairieville,  Messrs. 
Meisuer  and  Leonard  are  making  about  300,000  per  year.  Their 
brick  are  said  to  contain  considerable  lime  and  to  be  very  good.  At 
Morristown,  Mr.  Pettiel  makes  about  50,000  per  year.  Three  miles 
northeast  ot  Faribault,  Mr.  Dungay  is  making  the  best  l)rick  yet 
produced  in  the  county.  His  product  so  far  has  l>een  but  about 
100,000  i)er  year,  but  these  have  been  sold  at  from  ?7.50  to  ^.00 
per  thousand.  At  Shieldsville  one  kiln  is  burned  each  year  for 
home  supply,  and  at  Northfield  one  or  two  small  kilns  are  burned 
every  season. 

Daring  the  past  season  a  bank  of  cla\'  has  been  opened  about 
three  miles  from  Northfield  and  brick  for  the  new  college  building 
(St.  Olaf  s)  have  been  burned.  They  are  pronounced  of  fine  qualitj'. 
Tn  making  the  survey  of  this  county  I  am  especially  indebted  to 
Surveyor  Jewett,  of  Faribault,  for  surveyor's  notes  of  the  county, 
to  Professor  J.  J.  Dow  of  the  State  Blind  Asylum,  at  Faribault,  for 

his  valuable  company  and  assistance  during  several  of  the  days 

occupied  in  field  work,  and  t©  Professor  B.  F.  Thomas  of  Carleton 

College,  who  also  rendered  valuable  assistance. 
At  some  convenient  time  in  the  future  I  shall  hope  to  make  a 

^^pplementary  report  concerning  some  further  facts  and  features 

pertaining  to  the  Geology  of  this  county. 
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CHEMISTRY. 


BEPOBT  OF  PBOF,  PECKHAM. 


Prof.  N.  H.  WincheU, 

My  Deab  Sib  : — The  chemical  work  for  the  Geological  Survey 
during  the  last  year  has  been  as  follows  : 

The  analysis  of  the  ashes  of  17  specimens  of  peat. 

The  analysis  of  four  specimens  of  peat  as  fuel. 

The  analysis  of  the  water  of  the  Belle  Plaine  salt  spring,  so* 
called. 

The  examination  of  13  specimens  of  water  from  the  Red  River 
Valley. 

The  examination  of  3  specimens  of  water  from  Brainerd. 

The  examination  of  three  specimens  of  limestone,  and  of  concr&» 
tions  from  the  brick  clay  at  Minneapolis. 

The  results  of  the  examination  of  the  peat  and  peat  ashes  are 
herewith  submitted.  The  water  from  Belle  Plain  was  procured  by 
myself  about  the  first  of  last  May.  On  reaching  Belle  Plaine  I  en* 
quired  for  the  spring  from  which  the  salt  water  nad  formerly  been 
obtained  and  was  imormed  that  the  bank  had  caved  in  upon  it  and 
it  was  filled  up  with  earth.  I  was  further  informed  that  the  water 
oozing  from  the  base  of  the  bluif  was  as  salt  as  any  water  about 
there.  I  then  enquired  about  the  well  and  the  possibility  of  getting 
some  water  from  the  boring.  I  wjis  informed  that  no  water  could 
be  procured  from  that  source  as  the  pump  had  been  taken  out  and  ^ 
the  level  of  the  water  was  many  feet  from  the  surface.  The  station 
agent  confirmed  this  information  and  I  saw  no  other  resource  but  to 
collect  such  water  as  I  could  from  that  flowing  from  the  bluff.  I 
brought  this  to  the  Labratory  and  soon  found  that  this  specimen 
was  nothing  more  than  hard  well  water,  confirming  the  results  of 
the  examination  that  I  made  in  1873-4.    I  afterwards  met  a  gentle* 
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man  who  resided  in  Belle  Plaine,  who  confirmed  the  statement  pre- 
viously made  to  me  that  I  had  probably  got  a  sj^cimen  of  as  salt 
water  as  any  that  was  to  be  had  there  now. 

Having  ascertained  that  there  was  a  comparatively  small  amount 
of  solid  matter  in  the  water,  of  which  only  a  very  small  proportion 
was  chlorides  of  any  kind,  that  the  wat^r  contained  principally 
bicarbonates  of  lime  and  magnesia  with  some  sulphates  and  chlo- 
rides ;  in  fact,  as  stated  above,  that  the  water  was  nothing  but  a 
hard  well  or  spring  water,  I  concluded  thfit  it  would  be  useless  to 
make  an  estimate  of  the  gasses  dissolved  in  the  wat^r,  or  of  the 
substances  contained  in  small  quantity,  and  therefore  after  com- 
pleting the  estimates  then  l^egun  I  did  not  continue  the  examina- 
tion further. 

But  one  of  two  conclusions  can  be  entertained  in  reference  to 
these  results ;  either  the  wrong  water  has  been  examined  or  the 
Belle  Plaine  salt  springs  do  not  yield  salt  water.  I  purposely 
avoided  seeking  any  parties  at  Belie  Plaine  who  had  been  hitherto 
interested  in  the  salt  operations  there,  as  I  did  not  wish  to  prejudice 
my  results  for  or  against  any  persons  or  interests. 

The  examination  of  the  specimens  of  Red  River  water  made  dur- 
inff  the  summer  vacation  have  been  previously  reported  upon. 

The  examination  of  the  water  from  Brainerd  has  been  already  re- 
ported upon. 

The  Belle  Plahie  Water. 

Mineral  matter  in  solution 25 .  10  grains  to  gall. 

Organic  and  volatile  matter  in  sulution 5.37      "         " 

Total  solid  matter  in  solution 30 .  47     "         '' 

Chlorine,  CI 3.152 

Silica,  SiOa 1.465 

Ferric,  aluminic  and )     a?'^^    l a^q 

phosphoric  oxide j  ^Jg^^  J;;;;;;   -^^^ 

Barium  sulphate Ba  SO4 A  trace 

Sulphuric  oxide SO3 1.033 

Lime CaO 5.896 

Magnesia MgO 544 

Alkalies  and  carbonic  oxide  (CO2)  were  not  determined. 
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Peat  Ashes, 
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Remarks. 


I  I 

5.19!  15.39  CO2  and  H2S  in  large  amount. 
.78;       05  Alkalies  a  trace. 

2.571      .4o!Alkalies  a  trace, 
trace!    6.25('()2,  small  :  Fe2p208  5.92. 

1  .rwl CO2,  trace  P2O5  trace. 

3  70     1.81  CO2,  a  trace. 

7.5s P2O5  a  trace. 

5.73 jPaOsa  trace. 

0..5.3 i('()2  strong  ;  P2O5  trace. 

trace     2.71  .COz  verv  .small ;  1*205  &  Alkalies  a  tr 

3  09     2.57;C<)2  verv  strong;:,  PaOs. 

1 .12, PzOs.  Alkalies  a  trace. 

2.70;    3.02  COa  strong'.  Alkalies  a  trace. 

8."l     2.5.5  002  strong. 

4.79      1.45 'COa  strong. 

3.20     5.57'('02  strong 

2.701    5.60CO2  .stronj,'. 


No.  iTotal  Volatile' 


x^ 

7.97 

rj4 

8  03 

3.5 

13,4:^ 

39 

12.37 

Total 
Coiiiluist. 


Ash. 


48.09 

4<j.<r> 

15.01 
20.49 


Remarks. 


Had  been  dried  about  three  years. 
Had  been  dried  about  three  years. 
Ifad  been  dried  about  three  years. 
Had  been  dried  about  three  years. 


Nos.  40,  47  and  48  are  limestones.*  They  were  examined  for  th< 
total  amount  of  matter  insoluble  in  hydrochloric  acid,  water,  iron^ 
alumina,  phosphate  of  iron,  lime  and  magnesia  in  the  soluble  portion-- 
As  there  was  only  a  trace  of  soluble  silicate  and  phosphates  tb 
lime  and  maiT^nesia  were  calculated  as  carbonates.  No.  47  gave 
small  per  cent  of  alkalit^s,  not  an  unusual  ingredient  of  lime  stoa 
Nos.  46  and  48  gave  only  a  trace  ot  alkalies.  ^ 

*No. 4<;  was  a  sanij)lf  of  tluM^omnion  buildinp:-stone  from  Minneapolis— ''No.  5"oftli 
secti(»n  Ix'low  thi'  I  niversity.    Kcport  for  I870..  p.  149. 

No.  47  was  a  sanipb'  <>f  the  l»uil»lini:-stonc  troiii  Taylor's  quarry,  near  Fountain,  1 
nioiv  i'ouiity.  and  was  «'oi»ipact  auit  noii-ariiillaccous. 

N<».  4.^  was  a  saiiii>!c  ol  the  Ininure  limestone  fnnii  ^Minneanolis.  from  "No.  1  "of 
section  lM'lt»w  tlie  I'liivcr^itv.     Kcnorl  for  ls70.  i».  148.— X.  H.  W. 
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Analysis  gave  the  following  results: 
No.;i6. 

Portion  insoluble  in  hydrochloric  acid 14.45  per  cent. 

Water(HyO) 1.60 

Ferric  oxide  (Fca  0  3),  Alumina  (AU  0  3) )  ^  /7/^       u 

Ferric  phosphate  (Fe^  P,  Os) )  •' 

Carbonate  of  Lime  (Ca  CO, ) 75.482      " 

Carbonate  of  Magnesia  (Mg  CO3 ) 6.810      " 

100.043      " 
Alkalies,  sulphuric  acid  and  solouble  silica,  of  each  a  trace. 

No.  47. 

Portion  insoluble  in  hydrocloric  acid 9.890  per  cent. 

Water  (H,  0) 0.240 

Ferric  oxide  (Fca  O3),  alumina  (Ah  O3) )  ^  qaa       u 

Ferric  phosphate  (F,  P.  Os) j  ^'"^^ 

Carbonate  of  Lime  (Ca  CO3) 86.107 

Carbonate  of  Magnesia  (Mg  CO3) 00.470 

Alkalies 440       " 

99.447 
Sulphuric  acid  and  soluble  silica,  of  each  a  trace. 

No.  48. 

i     SjJ'tion  uisoluble  in  hydrochloric  acid 16.220  per  cent. 

I      Water  (Ha  0) 0.375       " 

*erric  oxide  (Ha  0),  Alumina  )Ala  O3) )     o  r./-^       u 

*emc  phosphate  (Fca  Pa  Os) j     ^'^  '^ 

A^bonate  of  Lime 54.533 

^«rbonate  of  Magnesia 36.002 

100.205 

g  J  ^®  magnesia  is  a  fraction  of  one  per  cent  too  high.    Alkalies, 

J&P^xic  acid  and  soluble  silica,  of  each  a  trace. 
f^    jP^»€  results  would  give  these  limestones  the  following  values 
*^^i^iiing  into  lime.    If  completely  bunied, 

100  pounds  of  No.  46  would  give  61  pounds  of  lime. 

»(  fck  a      u      Afj         Ik  (I      €^r\  ti  ik        k% 

ii,  U  fcfc       ((        AO  u  u       ^o  (^  ((         'fc 

u      ri^  61  pounds  of  No.  46,  45.5  pounds  are  available  for  mortar, 
u      ^,     60      "        ''    "    47,49 

62      "        "    "    48,42.5       "        "•  "         " 

9 
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The  tnortiir  fi-om  Nos,  -16  and  47  would  be  nearly  a  pure  lime 
mortar,  tliin  tVoiii  Xo.  4S  would  be  oiie-tliird  a  magnesian  mortar. 

One  lioundi-ed  pounds  of  pure  carbonate  of  lime  will  yield  Sfty- 
six  pounds  of  lime,  after  burning,  all  of  which  would  be  available 
for  niortur. 

I'rai-titiil  i-esults  would  vaiy  somewhat  from  the  above  as  more 
or  less  :<kiil  wiw  exercised  in  burning  the  limestone. 

No.  .5i.     Lime  Concretions  found  in  the  Brick  Clay  at  Minneapolis. 

Matter  insoluble  in  hv.hmhloric  acid,  chiefly  Fe^Oj-  4.62  percent. 
Calcium  Carbonate 94.83 

9!l.4o 

Tlivrc  WHS  al-^o  a  trace  of  uiagnesiuui  carbonate  and  organic 
matter. 

Fel..  2,3.  1^7-^. 
l!ci>o.i  OH  Srri'il  Xos.  4'.>.  .'-O  uml  .'>/,  W.U   Wnkn  from  Bntinerd. 


The«i  wutei-s  arc  very  uidike.      No.  4!t  is  a  hard  well  water,  very    1 
bad  indeeil  from  free  and  iiHinminoiil  ammonia.      The  latter  might '  I 
be  derived  from  deoompusiug  vegetation,  but  the  free  ammonia  in    J 
such   larjrc  quantities  gives  unmistakable  proof,  in  the  absence  of    ' 
other  cati>es  for  its  |ires<mce.  ot  si-waire  contamination.  No.  49  also    1 
contains  a  very  large  projuu-tioii  o!"  eTilorine  which  is  also  proof  of 
coiitiuuination.      No.  5n  i-*  a  pure  well  water,  somewhat  hard,  but 
very  IVcc  from  auiiuouia  in  any  form.      The  unioiint  of  chlorine  i 
also  -mall.   Nu.  -51  Is  hanler  than  Xo.  411.  It  contains  less  ammonia 
than   4ii   but  still  suHicieitt  to  indicate  contamination,  especially 
wlieu  coii-iilercd  with  tlie  larjrc  .iniount  of  chlorine  that  it  containa. 
All  tlin-e  of  these  watci-s  contain  only  a  trace  of  sulphuric  acid  SO, 
and  a  vciy  little  carbonic  acid  (COj).     In  waters  containing  so  much  ■, 
cldoriiie  it  is  useless  to  attemi>t  to  estimate  calcium  and  mt^nesium 
witli  soap  ;   tlie  method  iif  I'arke's  does  not  answer,  excepting  for 
tliose  waters  containing  carbonates  as  [  have  stated  in  a  former  r 
port. 
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Nothing  in  the  appearance  of  these  specimens  would  indicate 
that  there  was  anv  difference  between  them  or  that  they  were  un- 
like ordinary  well  or  spring  water. 

Respectfully  submitted, 

S.  F.  PECKHAM. 
Minneapolis,  Minn.,  Dec.  11th,  1877. 

P.  S. — Dec.  29th.  In  49  and  51  the  chlorine  appears  greater  in 
amount  than  the  total  solid  matter.  This  chlorine  is  correct  and 
doubtless  exists  in  some  volatile  form.  There  was  not  water  enough 
for  me  to  ascertain  to  what  cause  the  discrepancy  is  due,  but  the 
reason  assigned  above  is  I  think  adequate. 

S.  F.  P. 


t 
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ENTOMOLOGY. 


REPORT   OF  ALLEN   WHITMAN. 


Prof.  X.  H.  Winrltdl,  Statr  Geologist: 

Sir  : — I  havt*  the  honor  to  contribut'^  to  The  Geological   and 
Natural  History  Survey  of  Minnesota  th»'  t'ollowing  entomological 
notes  for  tlie  year  1S77.  They  refer  mostly  to  the  hiciist,  with  the  dis- 
appearance of  which  we  are  U^ft  once  more  to  conten-l  onh'  with  some 
of  the  conini  )ii  i)ests  of  the  garden,  and  of  fruit,  shade  and  forest  trees. 
In  this  resp.'ct  we  are  fortunate  that  we  still  lie  outside  of  the  range  of 
some  of  the  most  pestilential  enemies  of  the  grain  and  corn  fields  ; 
and  although  a  persistent  cultivation  of  any  growth  will  probably 
bring  in  tini'all  the  insect  enemies  of  that  growth  which  are  capa- 
ble of  existence  and  reproduction  here,  we  are  subject  for  the  present 
only  to  the  attacks  of  enemies  not  numerous  in  species  nor  excessive 
in  numl)er  when  compared  with  those  of  longer  cultivated  and  more 
thickly  settled  States.     These  however  are  troublesome  enough  and 
are  attracting  more  and  more  the  attention  of  our  horticultural  and 
agricultural  societies,  as  they  have  already  attracted  that  of  the  few 
gentleni'Mi  in  the  State  who  have  been  able  to  devote  to  the  study 
of  Entomology  u  portion  of  the  time  largely  due  to  other  pursuits. 

Tt  is  liardly  the  work  of  the  Geological  and  Natural  History  Sur- 
vey to  furni-h  instruction  in  elementary  or  economic  entomologj' 
Circumstances   have    mad(»   it  seem  necessary  or  desirable  to  col- 
lect  all  pos-ible   information   on  the   subject   of  the  locust,   par- 
ticularly   tint    s[)«^cies    which    has    ])ecome    so    well    known  irv 
this  State  of  lat»*  years,   in  regard  to  which  much  is  still   to  b^ 
learned,  and  which  is  still   a  kind  of  fabulous  bugbear  to   tho^j^ 
States  wliich  are  free  from  it.     For  the  purpose  of  completing  wh^^^^ 
has  already  l)een  Avritten  in  previous  reports,  the  subject  is  h.^-^^^ 
continued.     But  that  there  are   other  insects  in  regard  to  whcrsw^ 
hal)its,  together  with  the  best  means  of  j)rotection  from  them,  ^^^^X 
i:ir  !i 'I's  :i'i'^   12T"  1' M' ]•<  r-  nM    I)  *  |> r( Mitril 'v  in-truct(Tl.  is  showf"*-      S 
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the  attention  which  has  been  paid  to  the  subject  during  the  past 
yeai'  at  the  meetings  of  our  horticultural  and  agricultural  societies, 
and  by  the  (unsuccessful)  attempt  made  in  the  last  legislature  to 
obtain  a  meagre  appropriation  for  the  purpo^^e  of  issuing  a  pamphlet 
to  meet  the  supposed  need  of  it.  It  is  too  often  the  case  that  the 
inability  to  provide  against  injuries  results  from  a  lack  of  that 
knowledge  of  the  growth  and  transformation  of  insects  that  ought 
to  be  in  the  possession  of  even  the  children  in  our  common  schools; 
while  many  pests  which  are  practically  known  to  every  gardener 
while  in  their  destructive  stage,  are  wholly  unknown  to  him  in 
those  stages  when  they  are  preparing  to  commit  future  injury. 
The  State  Entomologists  of  Missouri  and  Illinois  (and  pernaps 
other  States,)  have  considered  it  worth  their  while  to  preface  their 
earlier  reports  with  brief  manuals  of  elementary  entomology.  A 
small  pamphlet  of  this  kind  with  brief  notices  of  the  form,  growth 
and  habits  of  some  of  our  most  common  species  of  injurious  insects 
might  be  issued  by  the  Agricultural  Department  of  the  State  Uni- 
Tersity  (as  has  been  done  at  the  A<i;ricultural  College  of  Michigan,) 
and  would  render  great  service.  In  addition  to  this  every  one  who 
is  interested  in  the  matter  may  contribute  by  sending  to  the  Museum 
of  Natural  History  at  tlip  State  University,  specimens  of  every 
kind  of  destructive  insect,  in  all  forms  or  stages  of  it  th«it  are  cap^ 
ble  of  preservation.  A  collection  formed  in  this  way  would  in  time 
become  of  great  practical  value,  and  at  the  meetings  of  the  horti-. 
cultural  and  agricultural  societies  at  Minneapolis,  would  become 
available  to  a  large  number  of  persons. 

Not  to  go  outside  of  our  cities,  a  large  percentage  of  the  yearly 
injury  or  ruin  to  our  shade  trees,  is  occasioued  or  increast^d  by  in- 
sects, while  oftentimes  the  owners  entertain  no  suspicion  of  the 
cause  of  the  evil.  We  set  out  maples  again  and  again,  to  be  seriously 
damaged  by  the  havoc  of  boring-beetles  or  of  the  Maple  Aegerian, 
while  the  box-elders  are  defoliated  and  rendered  unsightly  oy  the 
caterpiller  of  an  insignificant  yellow  moth. 

Outside  of  the  cities,  in  addition  to  the  damage  intlicted  by  the 
locust,  the  Colorado  Potato  Beet'e  has  done  perhaps  more  iu jury 
than  in  any  year  since  1870,  while  certain  blister-beetles  and  the 
potato-stalk  weevil  have  been  m*  re  noticeable  than  before.     While 
this  is  in  writing  the  report  of  the  Hon.  T.  M.  Metcalf,  Commis- 
sioner of  Statistics,  for  the  year  1877,  states  that  the  Chinch  Bug 
has  committed  consideral)le  injury  in  Houston  county  during  the 
year.     As  this  is  an  enemy  to  a  considerable  extent  unknown  to 
our  farmers,  I  add  a  few  brief  notes  in  regard  to  it,  with  the  hope 
that  they  may  Ije  of  some  value;  if  the  evil  makes  its  appearance 
again  this  year. 

Another  insect  which  has  appeared  in  far  greater  numbers  than 
usual  duringthe  year  is  the  Teut  ( 'aterpillar  of  the  Forest,  (Clisio- 
carnpa  Silvatica.     Harris.)    [Md.  Harris'  Keport  p.  375  and  lliley's 
Kiird  Annual  Report  of  the  State  of  ilissonri.  |     These  were  abun- 
dant about  Brainerd,  as  is  shown  by  the  following  : 
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Brainerd,  Minn.,  July  6th,  1877. 

Dear  Sir  : — I  s^nd  you  by  express  a  few  specimens  of  the  army  worm.  ^  East 
of  tlii?  place  they  are  ver>-  abunt^aut,  and  the  northern  limit  of  tins  caterpillar  is 
unknown,  lliey  have  i>een  observed  one  hundretl  and  fifty  miles  north  of  us  (by 
the  Mississippi  riverj  on  that  stream. 

Tliey  eat  the  oak  and  ba-s  wood  only.  In  the  vicinity  of  Island  Lake  on 
the  hne  of  the  N.  P.  Railway,  they  have  l>een  verj-  plenty,  but  are  decreasing, 
advancing"  southward.  Yours  most  truly, 

J.   C.   ROSSEB. 

The  following  extract  probably  refers  to  the  same  insect: 

"The  catei'i:)illars  have  agtiin  made  their  appearance  in  large  numbers  in  the 
tinil)er  in  the  vicinity  of  Ea^le  Lake,  and  are  eating  the  foliage  of  the  trees,  in 
many  instances  almost  stripping  them  bare.  Last  year  they  occupied  the  same 
district,  coverinj,^  a  distnct  from  four  to  six  miles  m  extent.  This  yeai*  they  are 
more  numerous,  and  we  suppose  are  gi*adually  extending  their  operations." — 
Maiihilo  liivieir,  Juiic  12th,  l>ill. 

The  works  referred  to  above  describe  this  insect  very  fullj,  and 
give  the  means  uf  preventing  its  increase. 

THE   ROCKY   MOUNTAIN    LOCUST. 

The  area  of  tlie  e.iii^  deposits  for  the  year  ISTG  will  be  found  on 
the   "Map  of  L^)cr.st   Areas,'"  in   the  report  of  the  Geological  and 
Natural  History  survey  of  tliat  year.     The  statements  upon  which 
this  was  based  came  from  over  six  hundred  townships  in  about  forty 
counties.      Tlie  reports  as  to  the  density  of  these   deposits  variel 
greatly  in  the  different  counties.  It  was  general!}' thought  that  there 
w^ere  very  few  or  no  eggs  along  tlie  Dakota  line,  and  in  most  of  the 
territory  where  tlie  young  had  hatched  in  1S76  :  that  they  were  more 
numerous  along  tlie  eastern  line  of  the  egg-area,  where  however  but 
comparatively  i'ew  appeared  in  the  Spring  :  and  more  numerous  still 
in  a  strij)  of  couutrv  reachins:  southeastward  from  Otter  Tail  to  Blue 
Earth  and  including  those  counties,  and  in  fact  it  was  in  this  strip 
of  territory  out  of  all  the  locust  region  from  Minnesota  to  Texas, 
that  the  greatest  (himage  of  the  year  1877  occurred.      The   eggs 
WT»re  also  thickly  laid  in  the  southern  range  of  counties  from  Rock. 
to  l're(djorn  as  w«dl  as  in  nearly  every  county  in  Iowa  lying  souths 
of  these.  l)ut  all  this  i)ortion  of  the  locust  region,  both  in  Minneso 
and  Iowa,  escaped  with  far  less  damage  than  had  been  expected,  an^ 
in  nr^ai'ly  every  ca>e  with  the  best  crops  known  for  3'ears. 

PKOGKKSS   DURING    TTiE    SPRING. 

The  locust  events  of  the  spring  and  summer  were  a  succession 
h(»i)es  and  disai)poiiitun'nts.  ending  finally  in  a  large  measure 
unexpected  sueccss.      The  warm  weather  of  February,  followed 
severe  cold  in  March,  seemed  to  exert  in  most  cases  no  appreciat^l 
effect    Uixm  the  vitality  of  the   euq-s.      It  was  forgotten  that  fkm.< 
weather  rei>orts  of  March  and  April  for  the  past  four  years  wo" 
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show  that  the  eggs  are  almost  every  year  subjected  to  more  or  less 
freezing  and  thawing.  When  the  hatching  time  came  the  young 
failed,  for  various  causes,  to  appear  in  large  numbers,  in  many 
places  where  the  eggs  had  been  laid  at  least  as  thickly  as  in  previ- 
ous years ;  but  on  the  other  hand  they  came  forth  in  such  over- 
whelming numbers  in  other  places,  that  the  unequal  conditions  of 
the  diflFerent  parts  of  the  locust  area,  added  to  all  the  uncertainties 
of  what  the  next  few  weeks  would  bring,  rendered  the  loosely  drawn 
and  self-contradicting  bounty  law*  of  1876  an  obvious  failure,  and 
no  steps  were  ever  taken  to  carry  it  into  effect.  The  prospect  dur- 
ing the  last  ten  days  of  May  was  disheartening.  In  thirteen  coun- 
ties, in  parts  of  some  and  in  nearly  the  wnole  of  others,  clean 
sweeping  destruction  of  wheat  and  serious  injur}'  to  many  other 
crops  were  already  in  progress,  while  in  about  twenty  other  coun- 
ties the  young  had  appeared  in  sufficient  numbers  to  cause  great 
apprehension.  From  the  first  of  June  onward  there  was  marked 
improvement ;  where  the  locusts  were  excessively  numerous  and 
where  the  wheat  had  been  trimmed  to  the  ground  at  that  date,  the 
crops  failed  to  recover  ;  but  where  the  growth  still  remained  or  had 
not  been  badly  eaten,  the  comparative  amount  of  injur}'  grew  less 
from  day  to  day  until  the  crops  for  the  most  part  were  safe  except 
from  migrating  swarms.  Then  followed  a  series  of  migrations  in 
July  and  August,  which  though  they  added  a  little  to  the  territory 
already  injured,  were  so  different  from  those  of  other  j^ars  as  to  be 
mainly  harmless.  The  result  of  all  this  was  far  different  from  any- 
thing which  could  have  been  expected  in  May,  and  the  returns  of 
the  Commissioner  of  Statistics  for  1S78  will  probably  show  that  the 
locusts  destroyed  more  bushels  of  grain  in*  1S77  than  have  been 

(iKXERAL  Laws  ok  Mixnksota  for  IS77 ;  CnAPTEB  8iJ.— The  act  iipproprlates 
$100,000  for  tlu' ilosiructlon  of  prasshoppci-s  iiiul  their  ejjgs.  The  bounty  Is  to  be  paid 
only  to  p<Tsoiis  living  within  cimnties  alTected  by  Krasshoppors.  Tlie  sums  to  be  paid 
are  as  follows  :  fifty  cents  per  gallon  for  eggs  :  one  dollar  i>(.t  bushel  for  grasshoppers 
caught  previoius  to  the  25th  of  May  :  fifty  cents  per  bushel  from  the  .i5th  of  May  to  the 
loth  of  June  ;  twenty-five  cents  per  busliel  from  the  loth  of  June  to  the  1st  of  July,  and 
twenty  cents  per  bushel  from  the  1st  of  July  to  the  1st  of  0.)tober.  Instead  of  "caught'' 
It  would  lye  better  to  use  the  word  "delivered,"  for  obvious  reasons. 

Other  sections  provide  for  the  delivery  of  captured  grasshoppers  to  measurers  appolnt- 

e<l  (by  the  Governor)  for  each  township,  and  tor  payment  of  bounty  through  certificates 

bMued  by  county  auditors,  audite<l  by  boards  oi  eounty  conunissioncrs.  fihul  with  the 

State  Auditor,  and  paid  with  his  warrant  upon  the  State  Treasurer.    Although  tlie  pro- 

Tishuis  of  the  act  extend  to  October  1st.  the  monev  appropriated  bv  the  act  can  be 

applied  only  to  the  payment  of  certificates  filed  with  tne  State  Auuitor  on  or  before 

July  15th.    If  the  amount  of  these  certific.ntes  exceeils  $iuo.oiK)  they  are  to  be  paid  by 

the  State  pro  rata  to  the  amount  of  sioo.cnkj.  and  the  balance  in  full  paid  by  the  counties 

according  to  the  amounts  due  on  ct^rtificates  issued  by  each  county.    Furthermore  ; 

••no  other  or  greater  amount  than  .^luo.iX)»  shall  ever  be  paid  under  the  provisions  of  this 

act." 

It  is  entirely  an  unfair  proportion  between  the  price  to  be  paid  up  to  May  25th  (one 

dollar  per  bushel,  which  is  none  too  muclO  ami  from  June  luth  to  July  1st,  (25  cents  per 

Uu.shel.)  when  tlic  locu^its  arc  in  tin*  i)upa  or  winged  state.  an<l  may  easily  be  caught  by 

tlj«- barrel,  after  nightfall.    One  farmer  estimated  the  am<»unt  ciiught  by  him  at  this 

]>«*»io<l  at  -wo  bushels  ;  another  at  h(X)  bushels.    Besides  this,  it  was  obvious  before  May 

eiidi-d  that  a  few  of  the  worst  infested  counties  would  easily  »»xhaust  nearlv  the  whole 

a  1 »  K^ropriation.  perhaps  without  saving  any  great  anumnt  of  <"rops  :  while  otliers  (which 

0  I A  £illy  eS4'ai>ed  almost  unharmed  without  any  use  of  the  bounty  law,)  would  have  to  be 

rt^z-^ponsitdo  for  nearly  the  whole  of  its  bounty  certificates. 

<->ther  srctlons  i)rovide  for  out*  day's  labor  per  week  of  all  males  between  twenty-one 
^  *"*  <J sixty,  in  the  several  townsliipsof  the  afilieted  counties,  for  five  wef  ks  after  the  grass- 
II «>K3pi'rs  become  large  enough  to  be  caught  easily  ;  sucli  lal>or  to  be  performed  under 
XI  m«^  direction  of  ovei'seers  of  higliwajs,  who  are  to  give  notice  of  the  time  and  place 
^'t*  •Iritis  required. 

*.  ills  is  liable  to  call  a  man  away  from  the  def<*nce  of  his  own  field  at  the  very  time 
T;  ***!!  he  is  most  needed  at  home.'   Tlie  same  amount  of  labor,  assessed  htiitn  th*  uram- 
„V'^*/>«r*«  hntch.  in  desirovlng  eggs,  or  in  ditcliing  to  luevent  incursions,  would  pn>ve  far 
»»»^:>Teertectlve. 
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destroyed  in  any  other  year,  and  that  the  amount  left  to  harvest 
fully  equalled  any  annual  crop  yet  produced. 

The  causes  of  this  unexpectea  result  are  for  the  most  part  a  series 
of  favorable  climatic  conditions.    As  in  the  year  1876  the  returns  of 
locust  damage  inflicted  mostly  in  July  and  August,  included  a  consid- 
erable diminution  of  the  wheat  crop  by  drouth  in  June,  so,  on  the 
other  hand,  counties  harvesting  a  full  average  crop  in  1877  will  prob- 
ably report  no  damage,  even  where  the  crop  was  really  somewhat 
reduced  by  the  locusts.     For  once,  the  farmer,  taking  the  annual 
chances  of  rain,  hail,  blight,  drouth,  insects  and  other  destructive 
agencies  to  which  he  is  from  time  to  time  subjected,  has  foimd  the 
influences  of  climate  to  be  so  largely  in  his  favor  as  to  offset  what 
otherwise  promised  to  be  an  unmitigated  evil,  and  if  it  is  not  prob- 
able that  the  state  will  be  often  overrun  by  locusts  in  any  series  of 
years,  it  is  still  less  likely  that  in  any  one  "  locust-year  "  the  hatch- 
mg  will  again  be  reduced  to  a  nullity  through  so  large  a  portion  of 
the   egg-area.     But  that  events  of  this  kind  do  actually  repeat 
themselves  in  the  long  run,  is  shown  by  the  fact  that  the  locust 
events  of  1857  (so  far  as  they  can  be  recalled)  ai-e  almost  exactly  re- 
peated in  1877,  in  the  thick  deposit  of  eggs,  in  the  character  of  the 
spring  weather,  in  the  damage  which  proved  less  than  anyone  had 
expected,  and  in  the  final  departure  of  the  migrating  swarms  in  July 
and  August  to  some  unknown  destination  from  which  they  failed 
to  emerge  in  great  numbers  for  several  j-ears.     Of  course  all  that  is 
here  stated  of  the  successful  results  of  the  harvest  of  1877  is  said 
with  a  full  knowledge  of  the  sweeping  destruction  in  some  ot  the 
worst  ravaged  counties,  but  also  with  a  consideration  of  all  those 
counties  where  the  locusts  failed  to  inflict  injury,  and  where  it  would     ' 
have  surely  followed  in  a  spring  resembling  that  of  1876. 

Other  and  less  considerable  causes  tended  to  reduce  the  expected 
percentage  of  injury.     These  were,  a  certain  but  hardly  calculable 
amount  of  destruction  of  the  eggs  by  insect  and  other  enemies,  ani 
a  partial  failure  of  the  eggs  to  hatch,  "'  from  causes  unknown ;''  • 
comparatively  trifling  destruction  of  the  young  by  snow  storms  ^^ 
the  end  of  April ;  and,  more  eflicient  wherever  applied,  the  destni<^' 
tion  of  the  eggs  by  plowing  and  harrowing  the  egg-beds  during  tb-^ 
fall  and  spring,  and  the  destruction  of  the  young  with  ditches,  taf  ^ 
pans,  nets,  and  other  contrivances.     To  this  must  be  added  that  i"^ 
some  cases  where  the  young  were  fully  as  numerous  as  in  otix^^ 
years  they  were  far  more  harmless,  and  also  that  eggs  deposited  i^ 
Septeml>er  and  October,  1876,  were  hatched  so  late  that  the  crop^ 
w^ere  mostly  beyond  the  reach  of  the  young. 

HATCHING. 

The  cases  of  reported  hatching  in  February  were,  so  far  as  asc^r^ 
tained,  entirely  the  appearance  of  native  species.    AH  of  those  sen*' 
me  were  of  a  size  that  generally  precluded  the  possibiltty  of  their 
having  hatched  in  February.     Three  of  our  common  native  species 
were  received,  of  which  two  became  winged  in  the  first  week  of 
March,  Init  neither  of  the  same  species  was  observed  in  the  fields 
until  the  25tli  of  May.     The  young  (perhaps  of  Spretus)  were  seen 
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in  our  southern  counties  by  the  10th  of  April,  and  by  tlie  20th  of 
the  month  had  appeared  in  considerable  numbers  along  the  river 
bluffs  between  St.  Peter  and  New  Ulni.  Part  of  these,  and  perhaps 
all,  were  destroyed  by  a  storm  which  came  about  a  week  later, 
but  they  were  only  a  trifling  portion  of  all  that  were  to  appear. 
Innumerable  newspaper  items,  letters,  and  replies  to  circulars  show 
that  it  was  riot  until  the  first  ten  days  of  May  that  the  eggs  hatched 
in  greatest  numbers,  with  slight  difference  between  the  dates  of 
appearance  in  the  northern  and  southern  counties. 

LATE  HATCHING. 

It  was  noticed  everywhere  that  the  hatching  of  1877  was  more 
prolonged  than  usual.     This  was  in  part  due  to  the  dampness  of 
the  spring,  but  more  to  the  fact  that  eo:gs  had  continued  to  be  de- 
posited much  later  than  usual  in  the  fall  of  1876.     A  case  reported 
in  1875,  when  a  single  swarm  alighted  (at  Waterford,  Dakota  Co.,) 
on  the  18th  of  October  and  deposited  eggs  which  did  not  hatch 
nntil  the  20th  of  the  followhig  June,  gives  an  opportunity  of  ob- 
serving how  much  the  late  deposits  are  behind  the  early  ones  in 
the  time  required  for  hatching.     Eggs  left  late  in  the  season  in  this 
way  wintered  over  in  a  fluid  condition,  which  often  created  an  im- 
pression that  they  were  rotten,  but  I  had  no  difficulty  in  hatching 
such  with  a  three  weeks'  warm  exposure.     These  finally  hatched  in 
the  fields,  but  in  most  cases  too  late  to  do  much  injury.     Their  final 
exodus  from  the  hatchins:  grounds  was  also  two  to  three  weeks  later 
than  elsewhere,  and  on  the  8th  of  July,  when  the  locusts  had  all 
acquired  wings,  and  had  entirely  left  the  neighborhood  of  Glencoe, 
I  found,  a  few  miles  farther  west  in  Kenville  countv,  the  young  in 
about  the  same  stage  of  advancement  that  I  had  seen  around  Mankato 
on  the  21st  of  June,  from  one-third  to  two-thirds  still  in  the  pupa- 
stuge.     But  in  general,  where  injury  was  severe,  it  was  only  in 
places  where  the  young  had  been  numerous  as  early  as  the  last  week 
of  May,  and  it  is  only  in  an  excessively  dry  year,  with   a  slender 
firrowth  of  grain,  that  the  crops  are  likel}'  to  be  badly  injured  by  the 
Xoiirtg  that  hatch  after  the  first  of  June. 

FAILURE   IX   HATCHING. 

V    -*-'Hroughout  a  large  number  of  counties,  and  perhaps  throughout 

"'^^     'whole    egg-area,    a    certain    percentage    of    the  eggs   failed 

'^    xia-tch.     In  limited  areas  the  failure  was  so  great  as  to  amount 

'-^^  ^most  complete   exemption  from   injury.      It    is   difficult    to 

e^lovilate  what   percentage  of  the  eggs  thus  failed,  ])ut  there  is 

i^^  ^loubt  that  it  was  often  a  large  one.     It  is  the  opinion  of  those 

^     i^obles  county  who   have  interested   themselves  in  observing 

fttXcli  niattei*s,  that  eggs  have  never  been  laid  so  thickly  in  that 

C^VXUty  as  in  1876,  but  hardly  a  wheat  field  was  destroyed   l)y  the 

^OfUng  in  1877.     While  this  is  in  writing  I  have  received  brief 

t^J?^^  from  nearly  every  locust  county  in  Iowa.      There  as  in 

'jMnnesota,  the  hatching  was  in  many  cases  far  less  numerous  than 
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the  extent  of  the  egg-deposit  had  led  people  to  apprehend,  and  in 
others  the  injury  resulting  from  the  ffreat  number  which  did  hatch 
was  much  less  than  usual.  The  resiut  is  condensed  by  Prof.  C.  K 
Bessey,  of  Ames,  as  follows  :  "  In  the  fall  of  1876  they  (the  locusts) 
laid  many  eggs  in  Central  Iowa.  In  the  spring  of  187 1  they  hat<^hed, 
but  for  some  reason,  not  known  to  me,  (nor  any  one  else  hereaboutSf) 
thev  did  not  amount  to  much." 

'The  causes  of  failure  in  hatching  are  generally  stat^  to  be  ''  un- 
known."   They  are  no  doubt  the  unusual  temperature  and  rain- 
fall of  the  spring  and  the  action  of  the  Silky  Mite  and  various 
grubs.    It  is  precisely  in  those  counties  of  Minnesota  and  Iow» 
where  the  locust  evil  has  been  most  permanent  for  the  last  five  yean 
that  the  eggs  have  been  apptirently  destroj^ed,  while  the  territory  of 
densest  hatching  and  most  sweepino^  destruction  in  Minnesota  lies 
almost  entirely  outside  of  what  has  oeen  the  region  of  greatest  and 
most  continuous  damage  for  the  last  five  3'ears.    As  tne  persistent 
cultivation  of  any  growth  is  followed  by  a  corresponding  increase  of 
its  insect-enemies,  so  the  increjise  of  these  insects  is  followed  by 
multiplication  of  the  parasites  and  enemies  which  prey  upon  thein. 
The  destroyers  of  the  locust  eggs,  not  endowed  with  the  same  effi- 
cient powers  of  locomotion  as  the  locust  itself,  are  confined  to  a 
smaller  range  and  continue  to  multiply  within  it.  and  where  the 
locust  deposits  egffs  for  a  series  of  years  within  the  same  range,  its 
enemies  will  in  time  multiply,  rarely  perhaps  in  suflicient  numbeis 
to  overpower  the  locust,  but  sufficiently,  when  aided  by  other  favor- 
able conditions,  to  produce  a  marked  diminution  of  the  species; 
while  to  preserve  the  balance  still  further  the  locust  carries  its  own  * 
enemies  with  itself  to  other  laying-grounds  not  onlv  in  the  germ  o£ 
the  slowly  moving  locust  mite  but  of  the  swift  Tachina  Fly. 

AREA   OF   GREATEST   INJURY. 

The  greatest  injury  inflicted  by  the  young  during  the  spring,  an3L 
in  fact  the  area  of  all  injury  in  the  State  worth  reporting,  was  con — 
fined  to  a  strip  of  country  extending  southeastward  from  about  th^' 
centre  of  Otter  Tail  county  to  Lake  Crystal,  and  h'ing  along  ti^ 
edge  of  the  timbered  regions.      On  the  east  it  was  paiily  Iwundec*- 
by  the  timber,  exteiidiiuc  some  little  distance  eastward  into  it  in  it=^ 
northern   part,   (into   Todd   and   Stearns  counties),  the  hatcliingp 
growing  less  as  it  progressed  eastward,  Jind  finally  failing  alino^^ 
entirely,  except  in  open  spots  along  the  Mississippi.      On  the  wes^ 
the  l.>oundarv  was  iiTegular.    It  was  limited  mostlv  bv  the  line  of  wha'»^' 
had   been   the  most  frequent  cultivation  in  1S76,  confined  to  nve^^ 
valleys  and  the  points  of  thickest  settlement,  while  as  the  farms b^*"^ 
came  more  scattered,  (to  the  westward)  the  hatching  thinned  out-* 
and  finally  ended  almo.^t  entirely   where  stretches  of  unbroken 
prairie  l)e^an.      In  general  the  swarms  seemed  to  have  progre?sei 
efistward  (in  Minnesota)  in  1S76  without  halting  to  lay  except  in 
the  vicinity  of  cultivation,  and  to  have  been  checked  in  their  pro- 
gress by  the  timber  and  to  have  massed  their  forces  along  its  edge. 
At  any  rate  this  region  Avas  a  laying  ground  through  the  whole  ol 
the  i>receding  season  from  the  middle  of  J  uly,  through  August  and 
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sometimes  into  Septeml>er.  It  is  difficult  to  convey,  to  one  who 
has  not  seen  sucli  sights,  an  idea  of  the  ininieiise  numbers  of  the 
^oung  that  appearea  in  some  parts  of  this  infested  region  in  the 
last  week  of  May.  The  wheiit  fields  covered  with  th-?  young,  and 
sometimes  trimmed  liare  of  every  green  blade,  tiie  low  liushes  oy  the 
roadside  stripped  of  their  leaves,  the  yomic  k>eusts  d'lncing  into  the 
air,  and  flickering  like  heat  in  the  sunhglit  before  the  horses'  feet 
in  a  ride  of  miles  across  the  prairies,  the  road-beds  blackened  with  . 
the  young  backing  on  the  warm  sand,  all  these,  which  had  then  hard- 
ly begun  their  devastating  niarcbes,  prophesied  tlie  injury  which  was 
destined  to  ensue.  These  were  extreme  cases,  but  elsewhere,  where 
the  numbers  were  less,  the  liands  which  came  marching  over  the 
fields,  one  after  another,  finally  sufficed  to  make  Wiiy  with  nearly 
every  crop  within  their  reach.  Later  on.  the  wheat  which 
had  been  left  by  the  young  in  May  was  trimmed  of  its 
green  leaves,  and  the  stalks  were  left  like  swindles,  blacken- 
ing in  the  sun,  while  the  locusts  having  destroyed  about 
every  crop  {except  oats)  which  happened  to  lie  in  their  path, 
trimmed  oat  the  tender  portions  of  the  jirairie  grass  and  made  it 
almost  unserviceable  for  grazing.  The  oats,  the  foliage  of  which 
was  hardly  touched,  were  attacked  while  heading  out,  and  the  slen- 
der stems  of  the  berry  cut  off.  but  generally  soiuething  of  an  oat 
crop  was  harveste<l  when  there  was  hardly  anything  else  left  to 
gather. 

A  general,  but  hardly  an  organized  warfare  was  waged  against 
the  young  almost  from  the  outset,  every  man  defending  his  own 
field:)  as  best  he  could.  In  the  nineteen  counties  which  the  Hon. 
Com niis-iioner  of  Statistics  ii'port.s  as  more  or  less  injured,  the  acre- 
*gre  of  wheat  was  less  by  113,TiJ()  aeri'S  than  in  the  preceding  year, 
hut  was  still  considerable,  amounting  to  337,i>iXi  acre*.  Of  these 
counties  eight  showed  an  inci-ease  of  wheat-acreage  over  1876, 
while,  of  the  remaining  eleven,  four  counties  sowetl  from  three  to 
sw-sevenths  less  than  in  the  precdling  year.  There  were  instances 
of  men  who.  warned  bj'  former  es|>ericnce.  sowed  nothing  what- 
^^*r,  aa  well  as  of  men  who  sowed  as  largely  as  though  no  enemy 
''^re  at  hand  ;  but  far  the  larger  majority  were  the  cases  of  thase 
whose  only  hope  of  a  decent  subsistence  deiwnded  on  such  a  crop 
aa  they  might  oring  througji  to  harvest.  The  energy  with  which 
wost  of  these  began  the  battle  as  soon  as  the  vouiig  made  their 
appearance,  was  worthy  i»f  all  success.  The  usual  mi'thi>ds 
*'  burning  the  young  were  resorted  to  at  once,  auil  in 
**^e  cases  ditches  were  run  al)out  the  fields.  Towards  the 
*id  of  May  tlie  coal-tar  pan,  which  had  been  used  in  vari- 
^^  forms  ill  Kansas,  Colorado,  and  elsewhere,  came  at  last 
V^r  having  been  fully  descrilwd  during  the  preceding  year,*) 
y  Ut<'  ii«e  nf  pnal  tar.  kprmi'ni',  *<■.,  iii  iiaiwornllienvlsi' 
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to  the  attention  of  the  people  <»f  Minnesota,  and  was  seized  ea^riy 
as  an  instrument  that  i>romise<l  to  l>e  eftective.  For  the  next  tkree 
or  four  weeks,  wlierever  tar  and  sheet-iron  could  be  obtained,  m«i, 
wonieji  and  children  dragged  the  tarpan  industriously  over  the 
grain  fields,  until  the  instrument  became  either  useless  or  unneces- 
sar}\  By  the  middle  of  June  the  locusts  had  grown  so  large  thit 
other  means  of  catching  had  tt>  ]ye  devised,  while  in  the  majority  of 
cases  the  crops  were  either  so  badlv  injured  as  to  be  not  worth 
fighting  for.  or  were  so  far  beyond  the  reach  of  the  locusts  that  le* 
mained  that  further  fighting  was  unnecessar}'.  It  is  difficult  to 
estimate  the  exact  amount  of  success  to  be  attributed  to  the  different 
methods  of  destruction  as  they  were  applied,  or  indeed  to  any 
method  that  has  been  applied  so  far.  In  a  warfare  of  this  kind  the 
farmer  must  take  his  chiJiices,  and  what  proves  successful  in  one 
place,  or  in  one  j^ear.  may  be  totally  futile  at  another  time  or  place. 
In  spite  of  all  that  hits  Ijeeii  said  and  written  for  the  last  thi"ee  years 
it  is  necessary  to  say  here  once  more  what  most  of  our  farmers  are 
at  last  convinced  of,  that  in  strong  emergencies  there  Ls  no  depen- 
dence to  be  placed  upon  anything  but  a  well  dug  and  carefully 
tended  ditch  about  the  fields.  If  properly  constructed  it  will  prove, 
in  nine  cases  out  often,  an  absolute  barrier  until  the  locusts  acquire 
wings,  when  the  element  of  chance  comes  in  again.  Dr.  J.  G. 
Cumer,  of  Mankato,  managed  with  a  ditch  to  save  entirely  unharmed 
the  crop  of  100  acres,  in  the  midst  of  locusts  hatching  out  in  unusual 
numbfii>,  and  the  method,  the  cost,  and  the  result  of  the  exjxiriment 
will  1m?  found  in  full*  in  the  report  of  the  National  Entomological 
Commission  :  upon  the  Harden  farm  near  Windom  it  is  reported 
that  a  heavy  crop  was  saved  by  a  diligent  use  of  tar-pans;  Mr.  Robert 
Lowe,  of  Lynn  township,  McLeod  county,  in  a  neighborhood  where 
the  locusts  hatched  in  great  numbers,  managed  to  save  part  of  a 
crop  by  using  the  tar-pan  early  in  the  season,  imd  later  on  an  open- 
mouthed  trough,  dragged  over  the  grain  Jifter  nightfall.  Under  the 
date  of  Nov.  21st,  1877,  he  writes  : 

"The  hielil  of  wheat  opposite  mj'  house  yielded  me  20  bushels  to  tlie  iicre, — 
the  part  of  it  wliicli  I  saved,  which  was  about  10  acres.  The  two  neig-hbonof 
miiKj  noUli  of  me  did  not  tight  the  hot)j)ers  at  all,  and  tliat  part  of  the  field  next 
to  them  was  eaten  close.  1  kept  workmK  at  thtni  every  night,  but  they  got  a 
pai-t  of  it  befoi-e  tlu*y  left. 

*.>n  iL  thive-acie  lield  south  of  my  house,  the  hopi>ers  ate  al»out  one  acre  of  it; 
they  came  from  another  neighbor  that  did. not  tight  them.  The  two  ucres  left 
yiehled  me  25  bus  1:  'Is  to  the  acre. 

The  two  neighbors  north  of  me.  above  refeiTed  to,  had  about  25  acres  of  wheat 
each;  on<*  of  them  hanested  4  bushels  to  the  acre,  the  other  'S}.*  bushels. 
^  1  had  2<J  acres  of  new  land  and  5  acres  of  old  land  in  wheat  in  nnother  place. 
None  of  the  neighUn-s  around  fought  them  ami  1  did  not  get  a  kernel  off  that. 
Tilt'  hoiJi-ei-s  were  more  than  I  could  handle  there  and  on  that  I  rlhf  5?ave,  so  I 
continrd  my  or.«'nitii)ns  to  that  1  saved.  (Jne  neighbor  n£ar  me  whof//r/  tight  the 
hoi>pt'r*',  savfU  r.5  bushels  trom  alx)ut  7  acres." 

On  the  other  hand  there  were  fields  that  were  swept  clean  of 
grain  at  the  very  outset.  The  only  thing  that  could  nave  saved 
siuli  would  have  been  a  ditch  constructed  before  the  locusts  Wgan 
their  march.  To  say  that  such  a  ditch  would  have  proved  insur- 
mountable in  every  case  would  be  to  assume  too  much,  but  there  is 
no  question  that  it  would  have  succeeded  in  a  large  numlier  of  cases 
where  everv  otlier  defence  failed. 
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All  this  refers  to  protection  against  insects  hatched  outside  of  tne 
grain  fields.  There  are  also  larse  extents  of  wheat  sown  upon 
newljr  broken  prairie  ('*  new-breaking/')  where  the  egffs  had  l>een 
deposited  in  p'eat  abundance  in  1876.  Wherever  the  deposits  had 
been  left  undisturbed,  the  growing  wheat  was  destroyed  at  the  outset. 
Eren  where  the  suiiace  had  been  harrowed  or  broken  with  the 
seeder  in  the  fall  of  1876,  the  egss  left  undestroyed  were  still 
numerous  enough  to  consume  the  wheat  as  fast  as  it  grew.  Only 
plowing  the  eggs  under  deeply,  or  vigorous  harrowing  of  the  surface 
in  the  fall  or  spring,  with  the  use  of  a  tar-pan  pan  to  catch  such  as 
hatched  upon  the  held,  together  with  a  ditch  to  prevent  incursions 
from  without,  might  have  sufficed  to  save  such  fields  as  these. 

INJURY  TO  THE  CROPS. 

Nineteen  counties  are  stated  by  the  Honorable  Commissioner  of 
Statistics  to  have  been  more  or  less  injured  in  1877.  These  are  as 
follows  :  Kandiyohi,  Chippewa,  Wright,  Stearns,  Nicollet,  Pope, 
Douglas,  Swift,  Otter  Tail,  Stevens,  Grant,  Todd,  Renville,  Sible}'. 
McLeod,  Meeker,  Yellow  Medicine,  Brown,  Redwood.  He  adds  : 
"  The  most  careful  estimates  of  the  bushels  harvested  by  the  coun- 
ties gives  the  foUowan^  results  : 

Kandiyohi  and  Chippewa,  total  loss ;  Wright  county,  slightly 
injured  ;  eight  counties  are  }>elieved  to  have  saved  half  a  crop  ;  one, 
a  third  ;  one,  a  tenth  ;  two,  two-thirds  ;  tliree,  three-quarters  ;  and 
one,  fdur-fifths. 

This  %was  the  Commissioner's  estimate  in  Octol)er,  and  it  is  not 

{)robable  that  exact  statistics  will  cnld  anything  to  the  estimated 
Orfs.  Of  the  above  counties  three  were  probably  more  injured  by 
the  flying  swarms  than  by  the  young.  In  addition  to  the  counties 
named  above,  thirteen  others  were  by  the  end  of  May  in  a  state  of 
more  or  less  apprehension,  and  tar-pans  were  put  to  vigorous  use. 
A  hot,  dry  June  like  that  of  1876  would  have  resulted  not  only  in 
greater  damage  in  the  injured  counties  but  would  have  added  many 
other  counties  to  the  injured  area. 

The  comparative  temperature  and  rainfall  for  the  last  four  years 
tna3'  be  seen  from  the  following  table,  derived  from  the  reports  of 
bhe  Signal  Service  at  St.  Paul. 


Average  Temperature. 

4 

May. 

June. 

1874 

02.24 

6>'.7 

1875 

08.81 

6:'..<) 

1876 

59.2 

C0.:5 

1877 

62 

6:^;7 

Total  Rain  Fall  in 

Number  of  days  when 

inches. 

rain  fell. 

May. 

June. 

May. 

June. 

1 

1      1.65 

11.67 

7 

16 

0.06 

4.3:3 

12 

17 

3.15 

2.02 

12 

14 

5.43 

7.13 

12 

13 
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The  t^ttal  rain-iall  in  May  wa«»  con^uleralih-  greater  than  in  any  of 
the  thre*^  pr»r<:e«iiri:r  year?,  while  that  oi  June  was  greater  than  for 
any  year  -ince  1^74.  The  average  temperatures  for  May  and  June 
do  n'»t  'lifter  ur^atW  fr«»ni  other  vear?.  but  a  detailed  table  would 
-how  the  re-ult  of  weather  much  lietter  than  a  table  of  averages. 
It  wouM  ^hf'W  a  well  distrihutel  rain-tall,  accompanied  by  cold 
day-,  witli  north^a-t  winds.  This  was  the  character  of  nearly  all 
the  iorni^^r  halt  ^A'  June.  The  result  of  this  in  May  was  a  more 
than  'i-ually  pnjl«»nge<l  hatching.  a<  the  rain  coming  just  when  the 
t^g<r-p(A^  were  l^ursting  arrestwi  the  hatching  for  a  time,  and  no 
douijt  pp'V^iited  it  altogether  in  soils  that  retaine<l  moisture.  Eggs 
thu-  arn'-r»-l  v.v-re  found  in  the  latter  part  of  Mav  in  a  decayed  con- 
dition.  and  ;i  un^y  to  the  Anthuniyia  maggot.  The  la:>t  two  weeks 
of  ilav  ]]i)\\ (■:*']'  w«'re  warm  and  drv',  and  this  gave  the  vounff  in- 
sect-  a  iull  ';j|><'iT  unity  for  de>troying  the  grain  where  they  were 
nurjn'iou-.  ]j:t  tlie  change  of  temperature  early  in  June  again  ar- 
rested tlnir  j^r<  >Ln'»^-s  wherever  the  irrain  had  not  already  been  badly 
cut  off.  Tlie  large  nunil>er  «»f  <iamp.  c<>ld,  and  cloudy  days  det^rrei 
the  locii-t<  from  eating,  and  gave  the  grain  an  <>pportunit3'  to  re- 
cover its*df.  wJiiK'  tht-  temperature  was  exactly  <uch  as  to  produce 
the  struiige>t  and  rankest  growth  of  wheat  foliage.  As  this  sprang 
up  ai^a*:*^  and  cov^-n-d  the  grr»und,  the  locusts,  loving  warmth  and 
sunlight  ronM  not  >pr»^ad  through  and  over  the  fields  as  in  a  year 
of  sh-nder  an<l  >j)aisp  gp»wth.  while  the  abundance  to  be  eaten  nec- 
essarily ]»dt  nion*  which  escaped  untouched.  In  many  cases  the 
w}i»'at  in  tliis  way  attained  a  growth  which  afterwaifls remtiined be- 
yo]id  the  reach  nf  the  locust.  In  others  the  insects  were  abundant 
enough  to  trim  (AY  tiie  f(diage.  and  in  the  first  week  of  July  thoos-  ; 
an<l>  of  acres  ot  wlicat  st«>od  in  the  fields  like  bare  spindles,  the 
head  still  «'ncl(>-<'d  in  the  terminal  leaves.  Possibly  a  continuance 
of  favorable  weather  through  July  would  have  produced  something 
from  even  such  fields  as  this,  but,  in  the  hot,  dry  weather  whicA 
followed,  tlu'  heads  never  filled. 

Hut  it  is  to  favorable  temperature  more  than  all  else  that  we  are  to 
assign  not  only  the  abundant  harvest  in  the  uninjured  counties  but 
such  crops  as  were  saved  in  the  remainder.  Those  who  believe  that 
the  efficacy  of  our  prayers  may  l)e  tested  by  the  material  resnlts 
which  follow  them,  can  safely  find  a  beneficent  answer  to  the  list- 
ing and  supplication  of  April,  not  in  a  brief  snow  storm  that  per- 
lia()s  (|«'>rr(>yed  an  insignificant  number  of  locusts  which  would  in> 
all  pi'obalulity  havr*  proved  harmless,  but  in  a  whole  season  of  £*"▼• 
oring  winds  and  nourishing  rains. 

Tlh'  •dlects  of  ( liniate  were  scon  too  upon  the  young  insects  ^ 
well  as  upon  the  grain.     It  is  to  this  doubtless  that  we  are  to  assi^^  « 
the  cause  of  the  often  reported  disappearance  of  the  young  in  t^® 
spring  without  committing  injury,  and  of  the  harmlessness,  "fro^ 
causes   unknown,*'  of  such  as  remained  up  to  the  time  of  flying^ » 
reports  which  come  from  Iowa  oftener  than  from  Minnesota.    Jt  i^ 
to  the  same  cause  no  doul>t  that  we  are  to  attribute  the  number  O* 
locusts  found  dead  in  the  fields  during  the  spring;  numbers  whicl^ 
were   very    inconsiderable    when   compared  with  those  which  19^ 
mained  aliv<',  but  sutficient  to  show  that  unusual  agencies  were  at 
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work.  To  those  who  from  limited  observation  believe  that  the 
species  is  proof  against  moisture,  it  may  be  asserted  that  a  spring. 
of  a  different  character  from  the  four  preceding  has  been  followed 
by  an  unusual  series  of  locust  events,  viz. :  comparative  harmlesness 
of  the  hatching  brood,  a  partial  degeneration,  and  finally  a  total 
migration  as  if  from  an  unnatural  neighborhood  ;  while  still  others 
are  to  be  reminded  that  the  State  is  no  more  a  permanent  breeding, 
^ound  of  the  species,  and  no  more  likely  to  be,  than  it  was  some 
years  ago. 

MOVEMENTS   OF  THE   WINGED. 

Here  and  there  a  fully  winged  individual  of  Spretus  may  be  found 
in  our  fields  early  in  June.  I  noticed  such  on  the  8th  of  June, 
1876,  and  on  the  14th  day  of  June,  1877,  while  others  were  reported 
as  early  as  the  26th  of  May.  From  the  middle  of  June  the  num- 
ber of  the  winged  increases  rapidly,  and  these  often  rise  in  the  air 
singly,  and  float  lazily  along  on  the  breeze.  On  the  19th  of  June 
I  observed  such  at  Mankato,  as  thick  in  the  air  as  stars  upon  a  mod- 
erately starry  night,  while  upon  the  ground  below  a  still  greater 
numl)er  had  developed  wings,  and  on  being  disturbed  would  start 
up  for  a  low  flight  of  a  rod  or  two.  Here  and  there  one  would  rise 
from  the  earth,  and  could  be  seen  rising  very  gradually  in  the  air 
for  a  long  distance,  until  it  finjilly  became  lost  to  sight.  Neither 
on  the  ffround  nor  in  the  air  was  there  any  appearance  of  swarm- 
ing. Tne  numbers  in  the  air  increased  rapidly  from  day  to  day 
tmtil  the  last  week  in  June,  when,  as  if  they  had  begun  to  nuiss 
their  forces,  dense  swarms  could  be  seen  moving  slowly,  high  in  the 
air,  over  the  central  portion  of  the  State.     These,  though  appearing 

to  move  southeast  on  the  26th,  27th,  and  28th  of  June,  were  not 
seen  east  of  what  had  been  the  hatching  area.      From  the  latter 
date   until  nearly  the  middle  of  August  the  State  wiis  repeatedly 
crossed  and  recrossed  by  immense  bodies  of  locusts,  alighting  heavily 
and  destructively  in  the  fii'st  week  of  July,  but  only  appearing  high 
in  the  air,  and  purely  as  migrating  swarms  later  on.      These  move- 
ment-s  consisted  generally  of  bodies,  (rather  than  of  one  immense 
swarm,)  seen  here  and  there  over  a  large  area,  all  pursuing  one  gen- 
eral  direction,  and  following  each  other  for  a  few  days  until  the 
supply  seemed  exhausted,  when,  after  a  change  of  wind,  what  were 
apparently  parts  of  the  same  army,  returned  over  their  former  track 
only  to  be  carried  back  again  with  others  when  the  wind  changed 
back  again.     As  the  season  advanced,  the  swarms  making  up  these 
armies  became  more  scattered,  and  followed  each  other  at  wider 
intervals,  or  were  soon  separated  at  long  distances  from  each  other. 

MIGRATIONS. 

These  movements  may  be  briefly  summed  up  as  follows  : 

July  3d-7th — A  movement  to  the  northwest  by  daily  journeys, 

with  neavy  alighting  e*ach  evening  from  Willmar  westward  to  the 

SsBeton  Reservation  and  beyond. 


t 

I 
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July  Stli-lOth — A  change  of  wind,  with  a  return  at  once  to  the    - 
southeast.      This  movement  was  observed  at  sixty  points  between 
Braml)le  county,  D.  T..  and  Freeborn  county  on  the  soutli,  and  be- 
tween Otter  Tail  and  Sherburne  counties  on  the  north. 

July  11th  and  Tith — A  change  of  wind  and  return  of  the  swarms 
to  the  northwest,  observed  at  various  places  between  Detroit  and 
Sioux  Citv  on  the  west  and  between  Sioux  City  and  Fort  Randall, 
D.  T.       ' 

July  20th  and  21st — An  immense  movement  to  the  southeast 
again,  observed  at  78  points  in  Minnesota  and  Dakota.  Swarms 
wen^  seen  on  the  western  line  of  observation,  at  various  points  be- 
tween Walhalla  and  Rockport,  D.  T.,  375  miles  from  north  to 
south,  and  between  Rockport  and  Albert  Lea,  on  the  southern  line, 
225  miles  from  east  to  west. 

Julv  28 — Another  movement  to  the  southeast,  seen  over  various 
northern  and  southern  counties,  but  not  reported  over  a  large 
number  of  intermediate  points. 

Auojust  1st  and  2d — iVnother  extensive  movement  to  the  south- 
east.  This  was  seen  at  various  points  between  Glyridon  and  Lii- 
verne  on  tlie  west,  and  at  St.  Cloud,  Anoka.  Northlield  and  LeRoy 
on  the  east. 

Aug'.  6tii-9tli — Heavy  flights,  (but  decreasing  in  numl>ers  daily) 
to  the  southeast  aijain  ;  seen  mostly  on  a  line  between  Benson  ana 
Mankato  and  WOrthingiou. 

Sei)t.  2d — "Larue  numbers'^  H.ving  southeast  over  ^Siiseca. 

Sei)t.  LStli — "Millions  seen  flying  in  a  southeasterly  direction"  a^ 
Long  Prairie. 

There  is  reason  to  believe  that,  as  has  been  known  elsewhere, 
many  of  these  swarms  continued  their  flights  through  the  nigb^- 
Thev  were  ol)served  on  several  occasions  flyinjj  till  nearlv  sundow'^^ 
while  it  was  impossil)le  to  learn  of  their  alighting  an3'where  at  ^^ 
during  the  night  ;  they  were  seen  moving  early  in  the  morning  ^* 
soon  as  the  sun  was  high  enough  to  make  their  numbers  visible 
while  there  was  no  known  starting  place  from  which  such  swarrX^^ 
could  Jiave  |)roceded  so  early  in  the  morning  ;  and  in  one  knoi^^ 
case,  (and  proljably  in  many  others,)  they  abandoned  in  the  night>  * 
spot  AN'here  they  had  l)een  abundant  during  the  da}'. 

It  will  be  noticed  that  after  the  2<)th  of  July  all  extensive  moir^ 
ments  were  to  the  southward.      On  the  dates  intermediate  betwe^^^ 
those  given,  there  was  a  change  of  wind  to  southward,  and  thisca^-^' 
ried  l)ack  sometimes  considerable,  i)ut  alwa3's  scattered  bodies  to  tt^^ 
northwest,  while  as  the  season  advanced  the  number  thus  carri^^^ 
back  became  fewer.     Those  which  were  carried  to  the  northwe^^ 
prol)a])ly  helped  to  make    up  the  bodies  which   moved   southea^* 
again  as  soon  as  the  wind  changed  to  northerly,  and  what  may  haV-^  ' 
been  sometluug  like  a  compact  army  early  in  July  were  spread  ove^  < 
a  large  territoi'v  later  on.      The  change  of  wind  between  the  7tk^  '.\ 
and  Sth.  and  again  between  the  loth  and  11th  of  July  were  followed    'i 
at  once  by  the  r«*turn  of  swarms  over  the  track  where  they  ha4     I 
passed  the  day  before  ;    on  the  other  hand  it  required  a  change  of 
wind  from  the  12th  to  the  20th  and  -A^ixm  from  the  20th  to  theS^til 
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of  July  to  collect  and  brinff  back  the  swarms  which  passed  over  on 
the  latter  dates.  During  the  later  movements  too,  straggling  bands 
were  seen  at  a  considerable  distance  to  the  eiust  of  the  main  bodies, 
as  at  St.  Paul  on  the  20th  of  July,  on  the  1st  and  2d  of  August  at 
Anoka,  St.  Paul,  Northfield  and  Lero}',  on  the  6th  of  August  at 
Hastings,  Diindas,  and  Brownsdale  ;  and  during  August  and  Sep- 
tember over  El  Paso,  Wisconsin,  and  over  Osa^e,  Grundy  Centre, 
Toledo,  and  Montezuma,  and  perhaps  over  Waverly,  Waterloo, 
Oskaloosa,  and  Vinton,  Iowa,  all  of  which  points  lie  considerably 
to  the  east  of  the  usual  locust  area. 

All  the  movements  after  the  10th  of  July  were  purely  migrations. 
Here  and  there  individuals  dropped  down  from  the  passing  swarms 
until  a  toiv^nship  or  two  was  pretty  well  covered,  but  as  a  rule  the 
insects  passed  over  without  alighting.     To  determine  the  migratory 
capabilities  and  habits  of  the  locust  would  be  interesting  and  useful. 
During  the  summer  I  collected  nearly  a  thousand  reports,  diaries, 
&c..  to  learn  the  extent  of  the  flights  over  Minnesota.     The  impos- 
sibility of  obtaining  similar  reports  from  Central  Dakota,  and  the 
absence  of  such  from  Iowa,  render  it'  difficult  to  trace  movements 
beyond  the  State  line.     The  turning  point  of  flights  between  the 
7th  and  8th  of  July  was  evidently  in  the  neighborhood  of  the 
Sisseton  Reservation  ;  between  the  10th  and  11th,  either  in  or  over 
Xowa ;  about  the  22d  of  the  month  the  swarms  collected  in  Dakota 
^ong  the  route  between  Bismarck  and  the  Black  Hills  and  these 
ere  perhaps  broueht  southeast  again  on  the  28th  of  July. 
It  seems  probable  that  most  of  the  swarms  seen  pa.ssed  to  the 
uthward  of  Minnesota  and  remained  there.     It  is  certain  that  the 
ies  composing  the  different  migrating  armies  became  widely 
varated  from  each  other  during  the  season,  and  it  is  highly  prob-  - 
ikl>le  that  the  individuals  composing  these  bodies  were  distributed 
o^'^^^r  a  large  extent  of  territory  and  often  so  sparsely  as  to  remain 
alTTiost  unnoticed.     By  the  first  of  September  the  species  was  found 
afc      Sionx  City  and  Fort  Dodge,  Iowa,  in  small  numljei^s,  but  more 
n*a.:»ierous  than  the  native  species  ;  still  more  numerous  at  Ackley, 
"^ti-^re  they  were  preparing  to  lay;  again  in  very  small  numbers  at 
^''^o  or  three  stopping  places  along  the  road  between  Ackley  and 
^yle,  at  Lyle  and  at  Austin  ;  and  a  few  days  later  at  Lake  Phalen, 
ftv-^  miles  northeast  of  St.  Paul.  It  is  verv  likelv  that  a  careful  search 
ui  X  878  by  those  acquainted  ^vith  the  species  will  disclose  the  presence 
Sj.tte  young  in  very  small  numbers  at  various  places  in  Eastern 
**-^XMie8ota,  in  Wisconsin  east  of  Hastings,  and  in  Eastern  Iowa. 

The  locust  evil  being  ended  for  the  present,  all  further  considera- 
^?xx  of  the  matter  produces  in  the  mind  of  the  farmer  only  that 
^^?Kn8t  which  is  excited  by  an  unpleasant  subject.     But  the  time 
^31  come  again  when  the  possibility  or  likelihood  of  locust  in- 
"^•sions,  and  whether  they  can  Ije  anticipated  or  prevented  a\t11  be 
S^^tions  of  immediate  interest.     But   to  a  community  looking 
Wward  to  years  of  prosperous  wheat-raising,  and  knowino-  that 
ftiture  success,  depends  in  some  meiisure  upon  exemi)tion  from  vai'i- 
WJ8  insect  plagues,  it  should  seem  foolish  to  conclude  the  inquiry 
with  that  amount  of  knowledge  which  has  so  far  been  obtained. 
Tbe  National  Entomological   (Jommission  should   be  eiia);led   to 
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pursue  its  iuvestigations  beyond  the  field  where  circumstances  haye 
so  far  confined  them,  into  the  region  where  the  nature  of  the  locust 
problem  is  still  lar<rely  unknown,and  where  alone  the  possibilities  and 
probabilities  of  future  destructive  incursions  are  to  be  calculated. 

DISTRIBUTION. 

A  history  of  former  locust  invasions,  and  a  full  chronology  of 
locust  api)earances  in  past  years,  whether  seen  in  small  or  in  great 
numbers,  in  destructive  onslaughts  upon  the  grain,  or  in  harmless 
migrations  to  other  neighb(u*hoodg,  become  valuable  to  assist  in  de- 
termining what  are  the  regions  of  perpetual,  frequent,  or  occasional 
presence.      It  has  been  common  to  call   '^locust  years''   mily  those 
years  in  which  swarms  have  appeared  in  destructive  numbers,  and 
to  call  *'lo(ust  regions"  and  ''grasshopper  counties''  those  only  where 
cultivation  has  been  sufficient  to  invite  injury.      It  has  often  been 
difficult  to  collect  such  facts  as  there  are,  and  the  desire  to  appear 
well  in  imniii!:ration  statistics  induces  men  to  withhold  occurrences  . 
that  would  seem  to  convert  their  particular  localities  into  "grass- 
hopper regions''  for  the  time  being,  but  which  were  after  all  onlv 
trifling  appearances  of  a  misfortune  that  was  felt  elsewhere  in  fuD 
force.     ^'Locust  regions"  are  not  created  by  simple  statements  of 
facts,  nor  are  the  gardens  of  the  world  depopulated  by  occasional 
locust  invasions. 

But  a  locust  chronology  for  the  past  fifteen  years  contradicts  the 
notion  that  there  is  anything  like  periodicity  in  the  appearance  of 
the  >i)ecies,  though  there  are  evidently  yeai*s  or  periods  of  excessive 
multiplication  ;    it  also  dis|)oses  of  such  vagaries  as  that  the  stock 
has   bren  advancing  eastwiird  yearly,  occupying  a  certain  belt  of 
country  earli  year  ;    or  that  they  "move  mostly  in  a  great  circle, 
touihiug  ^lissouri  on  the  east,  and  New  Mexico  on  the  south,  the 
Pacific  on   the  west,  and  far  into  the  British  Possessions  on  th^ 
north,"  tliH  time  required  for  swino;ing  around  this  circle   '*bein^ 
about  ten  vears,  thouoh  some  i2:et  behind  by  l)eino^  hatched  out  late  1 
Tt  lias  been  a  locust  year  somewhere  or  other  nearly  every  year  lO^ 
the  hnt  lift(*en  years,  and  swarms  have  repeatedly  swept  south war^ 
from  l»riti<h  America  perliiips  to  Texas,  while  their  offspring  mov^» 
bark  northward  over  the  sam«*  track  in   the  following  spring.  ^  L^ 
v.ould  seem   that  east  of  what  miry  be  tlie  permanent  breedia-^ 
groin  ids  of  the  species,  tluTr  is  a  region  where  swarms  appear  nearm  J 
rv«'}y  year,  and   tliat  the  i7ermanence''or  frequency  of  appearafl'^^* 
diminishes  as  we  move  eastward.      To  S>si(  that  this  region 
quent  appearance  is  not  a  "grasshopper  cd 

pres«Mit    that  it  is  mostly  uncultivated  auTWininhabited,    ^      

there  is   no   reason  to  believe  that  if  it  wererttder  full  cultivaLic?!! 

that  it  ^^Ollld  sutler  devastation  every  year 

This  region  of  frecpient   a[)|»earance   reaches  ea 
Minnesota,  and  the  Irequenry  results  from  the  fac 
referred   t«)   lies  in   the    ti'ark  of  swarms  moving   iioi 
towards  the    mountains  in    the   spring,   southeastward 
mountains  in  the  summer,  and  at  the  same  time  in  the  vic^ 
swarms  occasionally  hatched  upon  the  plains.     At  least  it  is  ce 
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that  the  locust  has  been  seen  either  along  or  east  of  the  western 
border  of  Minnesota  nearly  every  year  since  1863.     At  Walhalla,  a 
few  miles  west  of  Pembina,  they  are  said  to  have  come  one  year  and 
left  in  the  vear  following  ever  since  in  the  year  just  named  ;  in  the 
same  j^ear  (1863,)  they  were  about  Moorhead,  around  the  Coteau  des 
Prairie,  Ft.  Abercrombie,  and  were  seen  flying  as  far  east  as  the 
Pomme  de  Terre  River  ;  in  1864  the  young  hatched  near  Moorhead, 
and  possibly  in  other  places  in  the  western  part  of  the  State  north 
of  the  Mmnesota  river  ;  while  in  July  winged  swarms  from  the  west 
made  their  wav  in  a  narrow  column  up  the  Mississippi  Valley  to 
Le  Sueur  and  ftenderson;  in  1865  the  young  of  these  were  trouble- 
some in  the  regions  just  named  ;  in  1866,  a  year  of  serious  invasion 
in  States  to  the  southward,  there  were  but  slight  and  transient  ap- 
pearances ol  swarms  in  Minnesota,  about  Moornead,  and  in  Redwood 
and  Kandiyohi  counties  ;  in  1867,  a  year  in  which  Iowa  was  overrun 
ahnost  as  extensively  as  in  1876,  there  was  no  appearance  in  Minne- 
sota so  far  as  can  be  ascertained ;  in  1868  large  swarms  passed 
northward  over  Jackson  county  for  two  or  three  days,  probably 
those  which  had  hatched  in  Iowa  and  the  States  below;  in  1869  the 
insects  were  seen  about  Moorhead  again  ;  in  1870  about  Moorhead 
and  in  Brooking  Co.,  D.  T.;  in  1871  a  large  number  of  our  north- 
western counties  were  visited,  but  were  injured  only  here  and  there; 
in  1872  the  offspring  of  these  augmented  by  others  hatched  in 
Dakota  seemed  to  have  passed  southward  in  immense  armies  over 
Southeastern  Dakota  and  Nebraska  ;  the  events  since  1872  are  too 
well  known  to  need  repeating. 

There  is  nothing  alarming  in  these  statements  ;  it  is  known  well 
enough  in  how  few  of  all  these  years  the  insects  have  poured  into 
the  State  in  immense  swarms,  and  how  few  of  all  the  swarms  that 
have  appeared  have  remained  to  prove  destructive.  It  is  only  in  a 
year  of  excessive  and  repeated  visitation  that  the  small  numbers  re- 
maining behind  from  each  passing  cloud  finally  become  numerous 
enough  in  the  aggregate  to  make  their  presence  destructive  in  the 
^ear  following.  It  is  only  meant  to  show  that  Eastern  Dakota  lies 
in  or  near  a  region  where  the  locust  frequently  appears  ;  some- 
where within  yearly  reaching  distance  of  the  transient  or  perma- 
nent breeding  grounds  of  the  locusts.  On  the  other  hand  but  a 
few  miles  to  the  east  lies  a  region  where  the  locust  appears  but 
x^ely,  while  still  a  short  distance  beyond  is  a  region  where  it  never 
appears. 

A  line  drawn  from  Crookston  to  Le  Sueur,  thence  southward 

across  Iowa  through  Fort  Dodge  marks  nearly  the  general  eastern 

limit  of  serious  injury.    In  Minnesota  this  is  nearly  the  dividing 

line  between  the  prairie  and  the  timl)er,  which  in  Douglas  and  Otter 

Tail  counties  extends  some  thirty  miles  to  the  west  of  the  line 

thotighnot  densely  everj'where.  From  Le  Sueur  southward  the  line 

^ffE^n  coincides  very  nearly  with  the  western  boundary  of  the  Big 

j^oods,  until  the  latter,  thinning  out  give  place  to  the  prairie 

itieB  of  Southern  Minnesota  and  Iowa,  where  as  the  physical 

iwB  of  the  forest  no  longer  exists,  the  line  must  represent  nearly 

oral  limits  of  the  encroachment  of  the  species.     That  there 

•'^'^  such  natural  eastern  limit,  coinciding  nearly  with  the  line 

IS  ce* 
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giveu,  is  seen  from  the  fiiet  that  the  hatching  swarms,  on  migrating, 
have  on  no  occasion  whatever  occupied  new  ground  to  the  eastwam, 
or  pursued  any  line  of  lliglit  which  wouht  not  carry  them  some- 
where to  tlie  west  of  where  they  hatched.  Whenever  invasions  have 
been  carried  to  tlie  east  of  the  usual  line,  it  has  l)een  in  all  cases  by 
swarms  appearing  from  the  northwest,  generally  late  in  the  season 
and  by  slow  advance. 

These  in  exceptional  cases  have  occasioned  injur}'  or  have  deposited 
eg'^^  in  the  openings  to  the  east  of  the  limits  named,  but  with 
serious  results  only  in  1850  in  the  Upper  Mississippi  Valley,  and  in 
Todd  and  Stearns  counties  in  1876. 

To  determine  exactly  how  far  east  the  species  has  hatched  of  lat-e 
years,  and  to  say  just  where  it  definitely  ended,  would  have  required 
careful  examination  by  those  acquainted  with  the  species.  It 
hatched  in  1877  in  observable  numbers  at  least  fully  up  to  the  line 
given  upon  the  "  Map  of  Locust  Areas,"  in  the  report  of  the  Geo- 
logical and  Natural  History  Survey  for  1876.  The  hatching  of  the 
year  confirmed  the  general  correctness  of  this  line:  still  more  correctly 
it  miglitliave  been  drawn  from  Detroit  to  Princeton,  thence  south- 
ward to  Austin,  whence  it  moved  southward  across  Iowa,  passing 
nearly  through  Hardin,  Story,  Dallas,  Madison,  Adams  and  Taylor 
counties.  But  throughout  all  the  eastern  portion  of  this  hat<^ning 
area  the  young  api>eared  in  squads  on  scattered  hatchiag  grounds, 
and  no  doul)t  careful  search  miffht  have  found  still  others  east  of 
the  limits  given,  the  young  of  the  swarms  straggling  eastward  late 
in  the  fall,  and  finally  disappearing,  no  one  knew  where. 

Tt  w^ould  be  interesting  to  learn  also  the  extreme  northeastern 
limit  of  the  appearance  of  the  species.  Tt  lies  somewhere  in  a  rerion 
of  w^oods  and  swami)s  north  of  the  Northern  Pacific  and  east  of  the 
longitude  of  Hrainerd.  This  almost  uninhabited  region,  though 
not  lying  in  the  usual  line  of  flights,  mi^ht  be  traversed  by  swarms 
in  almost  anv  summer  and  the  fact  remam  unheard  of.  It  is  certain 
that  locusts  in  years  past  have  been  seen  in  swarms,  or  in  small 
numl)ers  on  the  ground,  at  Red  Lake,  Leech  Lake,  Gull  Lake, 
Brainerd,  Aitken  and  Duluth,  while  several  years  ago  locusts  inhjred 
the  vegetables  and  grass  upon  the  island  opposite  Ashland,  Wis- 
con  sin.  All  these  j^oints  lie  in  a  region  w^hich  the  locust  is  supposed 
to  avoid.  I^ut  even  if  it  is  possible  for  this  insect  to  choose  by 
instinct  a  C(M'tain  line  of  flight,  and  to  select  the  winds  which  will 
carry  it  in  that  general  direction,  it  is  carried  at  times  to  situations 
which  the  most  trifling  amount  of  instinct  would  cause  it  to  shnn, 
and  has  l>een  found  in  immense  numbers  in  the  waters  of  Lake  of 
the  ^V^)0ils.  liel  Liikc  and  in  fewer  numbers  in  Lake  Superior. 
The  nortlie  isteru  limit  of  flight  depends,  partly  at  least,  upon  the 
point  wlier '  sw.irni^  en)-;-;  oar  b)rder,  and  tho^e  coming  in  well  to 
the  ea^'t  on  the  Miuitoln  line  might,  as  in  1856,  be  carried  into  the 
Upper  Mississippi  Valley.  The  swarms  of  that  year  were  no 
straggling  i>ands,  l)lo\vn  out  of  their  course  late  in  the  season,  bat 
cam«*  in  immense  numbers,  which  by  the  testimony  of  all  who  re- 
member the  event,  were  many  times  more  numerous  than  any  that 
have  ai)peared  in  later  years.  These  reached  Gull  Lake  and  the 
region  around  it  near  tlie  end  of  July,  and  not  only  destroyed  the 


UNIVERSITY  OF  MINXESOTA.  149^ 

crops  at  Crow  Wiug  and  thence  southward  in  the  Upper  Mississippi 
Valley  (which  has  never  since  been  injured  jetween  Crow  AVing 
and  Sauk  Rapids.)  but  penetrated  in  monstrous  numbers  into  the 
woods  about  Mille  Lacs  Lake  where  they  bent  down  the  pine 
branches  with  their  weight.  They  penetrated  in  considerable  num- 
bers as  far  as  Cambridge,  Isanti  Co.,  a  i)oint  which  was  hardly 
reached  by  swarms  of  1S74,  and  was  not  visited  in  1876.  All  those 
swarms  of  1856  must  have  crossed  the  northern  boundary  well  to 
the  east,  or  must  have  turned  their  flight  eastward  over  the  very 
regions  which  the  locust  is  supposed  to  avoid.  It  is  also  noticeable 
that  they  penetrated  southward  only  to  about  the  neighborhood  of 
Shakopee. 

This  was  an  exceptional  instance  in  some  respects,  and  in  the 
locust  invasions  whicli  we  are  destined  to  suft'er  in  the  future,  there 
will  probably  be  occasional  events  which  will  seem  to  contradict  all 
previous  experience,  and  to  make  it  impossible  to  lay  down  any- 
thing like  general  rules.  It  might  happen  that  swarms  in  a  long, 
warm,  and  dry  autumn  might  pass  a  few  miles  farther  east  than 
they  have  ever  appeared  before,  and  leave  eggs  which  in  a  following 
spring  of  excessive  dryness,  and  with  a  thin  growth  of  grain,  would 
prove  destructive  to  a  large  proportion  of  everything  sown.  For 
all  that  the  species  has  a  certain  natural  range,  and  though  no  line 
can  be  definitely  drawn  beyond  which  it  can  be  predicted  that  the 
locust  will  never  appear,  tne  regions  of  habitual,  frequent,  and  in- 
frequent appearance  will  be  ascertain(»d,  while  there  still  remains 
the  strong  probability  that  with  increase  of  cultivated  acreage 
towards  the  mountain  regions  the  appearance  of  swarms  in  Minne- 
sota will  become  rarer  than  before.  It  may  even  become  possible 
to  predict  the  time  of  appearance  at  certain  points,  and  to  take  an 
example,  as  swarms  reached  Sauk  Rapids  about  Aug.  20th.  1856, 
Aug.  17th,  1874,  and  Aug.  11th  and  18th.  1876  :  as  thev  reached 
Monticello  Aug.  13th  to  16th.  1856,  Aug.  1 7th,  1874,  and  Aug.  18th, 
1876,  it  is  not  probable  that  they  will  often  reach  the  Upper  Mis- 
sissippi before  the  middle  of  August,  or  will  often  prove  destructive 
to  any  great  distance  beyond  it,  either  in  a  summer  of  inva.^ion  or 
in  the  spring  following. 

Finally,  if  there  is  in  future  ar.y  fear  that  ilinnesota  may  bec(mie 
a  permanent  breeding  ground  of  the  locust,  it  may  be  said  that  so 
far  as  is  known  there  is  no  permanent  Vneeding  ground  of  the 
species  in  any  strict  sense  of  that  term.  The  species  is  migratory, 
and  until  it  loses  this  habit  there  is  no  fear  that  the  swarm  which 
hatch  here  will  remain  to  breed  liy  natural  increase.  They  may  re- 
move but  partially,  or  to  a  short  distance  only,  or  they  may  be  re- 
placed by  others  m  the  same  season,  but  in  any  case  the  instinct, 
the  impulse,  or  the  chance  wind  which  brings  them  up<m  us  will 
eventually  remove  their  offspring. 
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The  reference  on  the  2d  page  of  this  report  to  damage  inflicted 
by  the  Chinch  Bug  may  l)e  found  on  pp.  17  and  18  of  the  Report 
of  the  -Commissioner  of  Statistics  for  1877,  as  follows  : 

**The  crop  of  1876  was  menaced  by  three  destructive  agencies.  The  one  al- 
ready mentioned — heat  drouth  or  whatever  it  was  ;  the  dreadinl  locust,  whose 
flickering  wings  filled  the  air  in  the  western  portions  of  the  state  from  the  eaith 
to  the  highest  point  of  human  vision ;  and  locsJly,  in  Houston  county,  the 
chinch  bug.  where  considerable  damage  was  inflicted  by  this  new  foe  to  oar 
great  staple. 

♦♦***♦  the  third  was  not  of  sufficient  magpfiitude  to  warrant  the  precise 
ascertainment  of  it-^but  it  is  a  dangerous  and  ini'idious  foe,  and  doubly  cumger- 
ous  because  it  is  insidious,  and  should  ^e  coming  year  be  marked  witn  their  re- 
newed attacks,  they  should  be  carefully  studied  and  their  characteristics  lepoit- 
ed." 

Upon  page  97  of  the  same  report  the  Commissioner  quoted  the 
following  letter : 

Caledonia,  Houston  Co  ,  Minn. 
December  10,  1877. 

T.  M.  Metcalfj  Commissioner  of  Statistics: 

Sra: — In  reply  to  your  inquiries  as  to  the  ravages  of  the  Chinch  Bug  in  thb 
county,  I  cannot  say  much. 

These  pests  are  a  mystery  to  me,  and  to  every  one  of  whom  I  have  inquired, 
and  I  have  not  been  able  to  find  out  much  about  them. 

They  are  here  now;  they  have  charged  the  earth  with  esrgs  ready  for  thehatch- 
mg  temperature  of  earliest  Spring,  when,  I  fear,  our  fanners  here  will  catch  it 
again.  ^  learn  that  they  are  at  Fountain,  on  the  Southern  Minnesota  Railroad, 
in  myriads. 

It  IS  estimated  that  they  destroyed  two-fifths  of  the  wheat  crop  of  this  county 
in  1877.  ,  • 

The  bee  tlwory  has  been  tried  on  them.    They  smell  like  a  l)ed-bug,  and  one 
can  detect  their  presence  l)y  the  smell  in  walking  through  the  fields.     They  abo 
manifest  themselves  by  tlie  change  in  the  color  of  the  grain.    Their  season  is 
when  the  g^rain  is  in  the  *'milk,"  just  before  baiTCst. 
They  do  no  injury  at  all  before  that  time. 

Tt  is  said  that  tliey  were  here  before — just  at  the  close  of  the  war.  Some  of 
them  live  in  the  ground,  under  the  stools  of  the  grain  through  the  winter,  but 
most  of  them  leave  their  eggs  and  die  in  the  fall. 

'fhey  work  in  a  small  patch,  and  all  that  ai-e  in  that  patch  get  together  at 
night  m  a  large  pile,  like  ants  in  a  hill,  and  the  boot-heel,  and  hot  water,  with 
aid  of  lanterns,  are  use<l:  but  this  is  a  slow  process.  When  ^ley  finish  a  small 
patch,  they  mov»?  to  another  part  of  the  field. 

They  were  not  tronbb^sonie  m  the  western  part  of  this  county,  nor  were  there 
many,  if  any,  in  adjoining  counties. 

Verj-  Respectfullj', 

Yours,  .Sro., 

i:.  W.  TRASK, 
Auditor  of  Houston  (Jo, 
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I  have  received  the  following  letter  from  the  same  source  : 

DeabSir: — Your  favor  of  the  lOthinst.  requesting  information  conceminar 
chinch  bu^  lye,  &c,  canie  duly.  The  chinch  onga  promise  mischief  a^[ain  tliis 
year  in  this  county.  They  are  very  thick  in  the  fields.  We  are  a  little  m  hopes 
that  frequent  cool  showers  will  keep  them  back,  and  the  early  season  ripen  the 
ffrain  before  they  do  much  dama^.  Some,  not  much,  winter-rye  is  sown.  The' 
ougs  do  not  trouble  that  much  1  am  informed. 

Respectfully, 

E.  W.  TRASK, 
Auditor  of  Houston  Co. 
Caledonia^  Minn.  May  22,  1878. 

Crop  reports  in  the  St  Paul  Pioneer  Press  during  the  past  month 
mention  the  presence  of  the  chinch  bug  in  other  localities.  As  it 
may  be  necessary  for  farmers  to  take  what  precautions  they  can 
agidnst  this  most  dangerons  insect,  I  here  briefly  digest  the  sub- 
stance of  several  entomological  reports  upon  the  chinch  bug,  with 
the  hope  that  the  republication  of  these  notes  in  the  newspapers 
may  add  something  to  the  knowledge  of  those  who  are  not  practi- 
cally acquainted  with  it.  Riley's  Seventh  Annual  Report  lor  the 
State  of  Missouri  (pp.  19-50)  describes  (with  figure^  the  insect  in 
ftll,  its  habits  natural  enemies,  and  the  best  methods  of  contend- 
ing wilh  it.  Fitch's  2d  Entomological  Report  for  the  State  of 
New  York.  Harris,  Insects  injurious  to  Vegetation,  and  Prof  A. 
S.  Packard's  Report  on  the  Locust  and  other  Insects  in  the  west- 
em  States  and  lerritories  contain  interesting  and  valuable  infor- 
mation on  the  same  subjects. 

THE  CHINCH   BUG. 

Mentioned  in  various  agricultural  and  entomological  reports  un- 
der the  scientific  names  of  Lygaens  Leuropterus,  Khypaiochromus 
Zjeuco])feru8,  Mkropus  Leuco])terus^  Bfiasus  Leu  copter  us. 

An  hemipterous  (half-wmged)  insect  of  the  sub-order  of  Hefn'op- 
tera;  emitting,  like  many  insects  to  which  it  is  related,  and  for  some 
of  which  it  is  easily  mistaken,  a  nauseous  (bed-buggy)  odor. 

A  sucking  (haustellate)  insect,  furnished  with  a  shaqvpointed 
beak,  subsisting  upon  the  juices  of  grasses  and  cereals.  Found 
■while  young  feeding  upon  the  roots  and  afterwards  upon  stalks  and 
leaves. 

The  adult  insect  is  about  three-twentieths  of  an  inch  in  length; 
the  body  is  long,  blackish,  and  hairy;  the  wings  and  fore  wings  are 
^vhite,  while  the  latter  have  a  black  spot  upon  the  middle  of  the 
edge;  legs  dark  yellow.  Some  ten  varieties  (including  one  wing- 
less) are  found  difiering  more  or  less  in  color,  but  in  general  the 
species  may  be^  easily  distinguished  by  the  white  fore  wings  with 
tne  black  spot  upon  the  edge. 

The  adult  insects  pass  the  winter  hidden  about  the  edges  of  fields, 
*'  uHder  dead  leaves,  under  sticks  of  wood,  under  flat  stones,  in  moss, 
in  bunches  of  old  dead  grass,  or  weeds  or  straw,  and  often  in  corn- 
stalks and  cornshucks. — liilef/. 


152  AiJNUAL  REPORT. 

These  come  forth  in  the  warm  spring,  pair,  and  the  female  de- 
posits her  eggs,  laying  them  from  day  to  day  for  about  twenty  days, 
underground  upon  the  roots  of  the  plant  destined  for  food.  These 
are  laia  in  clusters,  and  are  about  three  one-hundi'edths  of  an  inch 
long,  and  pale  amber-colored.  They  hatch  in  about  two  weeks,  and 
the  ^vingless  young,  bright  red  in  color,  may  be  found  around  and 
clinging  to  the  roots  where  they  have  been  hatched.  These  acquire 
wings  in  about  six  weeks,  and  aft^r  pairing,  produce  a  second  brood 
which  lives  through  the  winter,  as  stated  abovB. 

The  insects  may  l)e  seen  upon  the  wing  at  pairing  time,  but  do 
not  take  to  flight  readily.  Tneir  migrations  are  performed  mostly 
on  foot,  in  the  growing  stages,  and  from  one  field  to  another. 

For  the  purpose  of  do^troying  the  adult  insects  in  the  fall  and 
■winter,  and  to  prevent  future  multiplication,  the  corn-stalks,  dry 
weeds,  rubbish,  ^:c.,  about  the  fields,  should  be  burned,  or  these  with 
boards,  or  anything  under  which  the  insects  may  take  shelter,  may 
be  left  around  the  fields,  for  the  purpose  of  trapping  them. 

As  the  female  endeavors  to  penetrate  Ijelow  the  surface  of  the 
ground  for  the  pupose  of  depositing  her  eggs  about  the  roots  of 
plants,  rolling  after  seeding  tends,  by  hardening  the  ground,  to  pre- 
vent the  deposit  of  e^gs. 

Early  sowing  and  invigorating  the  plant  with  manure  tend  to 
bring  forward  the  crops  before  the  young  are  capable  of  doi||g  their 
greatest  injury. 

As  Hungarian  grass  is  a  favorite  food  of  the  chinch  bug,  a  rod  or 
two  of  it  sown  around  a  field  of  wheat  tend  to  keep  the  young  occu- 
pied until  the  wheat  is  out  of  danger.  It  is  also  recommended  to 
sow  Avith  each  12  bushels  of  winter  wheat  one  bushel  of  winter  rye, 
as  the  bugs  will  destroy  the  rye  in  preference  to  the  wheat:  or  to 
surround  or  intersperse  grain  crops  vnth  hemp,  flax,  castor  beans, 
or  buckwheat.  Whenever  badly  infested  patches  of  grain  are  no- 
ticed early  in  the  season,  straw  should  be  spread  over  them  imd 
burned. 

The  migrations  of  the  young,  on  foot,  are  prevented  by  boards 
set  on  edge  along  fields,  and  smeared  with  tar;  or  by  coal  tar  poured 
along  on  the  ground;  or  by  running  along  the  edge  of  fields  a  fur- 
row turned  outward,  in  which  the  insects  may  be  destroyed  by 
dragging,  burning,  or  in  pit-holes. 

Excessive  moisture,  (rain,  etc.)  are  destructive  to  the  chincli  bug; 
hence  wherever  continued  irrigation  is  povssible  the  insects  may 
always  be  destroyed  while  still  underground. 

Among  the  natural  enemies  of  the  chinch  bug  are  several  si^ecies 
of  Lady  Bird,  the  Insidious  Flower  Buor,  and  the  many-Bimded 
KoblxT.  (of  insects),  and  the  quail,  as  well  as  (perhaps)  the  prairie- 
chicken  and  re<l-winged  black-bird. 

As  before  stated,  many  insects  closely  relfited  to  the  chinch  bug, 
having  nearly  the  same  form  and  smell,  maybe  easily  ^nistaken  for  it. 
Perhaps  the  most  common  of  these  is  the  False  Chinch  Bug  (Nvsius 
Destructor).  1 1  found  these  in  abundance  (pairing)  around  Slon- 
ticello,  June  14,  in  corustubble  and  ai'ound  purslane  ;  they  were 
mistaken  fur  the  chinch  bug  by  those  who  had  seen  the  latter  re- 
peatedly]. 
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The  chinch  bug  is  a  southern  rather  than  a  northern  species  of 
insect,  but  it  has  been  found  in  Wisconsin  considerably  farther 
north  than  in  Minnesota,  and  Prof  Packard  has  found  it  in  Maine 
and  on  the  summit  of  Mount  Wasliington.  He  infers  that  it  is 
found  in  the  colder  as  well  as  warmer  portions  of  New  England, 
and  adds.  "It  probably  inhabits  the  entire  United  States  east  of 
longitude  100  ® ,  and  will  probably  occur  in  the  western  Temtories, 
wherever  wheat  is  raised,  though  perhaps  the  altitude  and  peculiar 
climatic  features  of  the  Rocky  Mountain  Plateau  may  prevent  its 
rapid  and  undue  increase." 

It  has  years  of  excessive  multiplication,  like  the  locust,  and 
other  insects.  In  1864  it  was  exceedingly  destructive  in  the  Mis- 
sissippi Valley.  In  1868  it  did  considerable  damage  in  Southern 
Illinois  and  Southwestern  Missouri.  In  1871  and  1874  it  was  again 
very  destructive — in  the  former  year  the  losses  were  estimated  at 
thirty,  and  in  the  latter  at  sixt}^  million  dollars,  the  losses  in  Mis- 
souri alone  amounting  to  ninteen  millions.  (Riley).  In  such  years 
as  these  its  control  passes  beyond  the  hands  of  man,  and  it  is  only 
possible  to  mitigate  its  ravages  to  some  extent,  by  earnest  and 
united  efforts. 

Respectfullv  submitted, 

^    ALLEN  WHITMAN. 


154  AinrtrAi,  report.  ^     M 


ORNITHOLOGY. 


REPORT  OF  DR.   P.   L.   HATCH. 


Prof.  N.  H.  Winrhrll: 

Dear  Sir  : — In  accordance  with  your  request  I  have  the  pleasure 
to  report  a  satisfactory  advancement  of  the  ornithological  survey  of 
the  State  during  the  past  year.  Personally,  and  through  the  assist- 
ance of  competent  observers,  representative  localities  remote  from 
the  settlements  have  received  special  attention,  particularly  those 
embrachig  water-courses,  and  heavily  timbered  districts.  Many  im- 
portant facts  pertaining. to  the  migration,  distribution,  feeding, 
and  breeding  c^f  some  species  about  which  hitherto  very  little 
has  been  known,  have  been  obtained  which  will  be  valuable  in  the 
further  prosecution  of  the  survey.  Another  of  these  facts,  notably, 
is  the  intermixture  of  varietal  forms  representing  different  avi-faunal 
provinces.  The  western  borders  of  the  State  ha^p  long  been  known 
to  be  interchangeable  grounds,  but  it  appears  that  most  other  por- 
tions i)artake  of  the  same  characteristics.  I  merely  allude  to  these 
things  to  indicate  to  you  some  features  of  the  work  to  be  accom- 
plished. If  it  were  onl}^  the  listing  of  species  found  to  be  what  is 
commonly  called  rcfiif/enf  birds,  my  previous  work,  together  with 
my  co-laljorers  in  the  Minnesota  Academy  of  Natural  Sciences, 
would  l(^rive  comi)aratively  little  to  be  done.  But  it  embraces  the  larg- 
est mcjisure  of  attainable  data  in  everything  pertaining  to  the  esthetic 
and  economic  relationships  of  the  birds  to  the  commonwealth. 

To  acconii)lisli  so  much,  or  to  approximate  it  necessitates  the 
employment  of  all  available  aid  and  considerable  time.  I  regard 
myself  highly  favored  in  having  the  co-operation  of  several  compe- 
tent collectors  in  the  different  sections  of  the  State  and  especisdiv 
a  number  of  young  men  residing  in  this  city.  They  have  alread 
contributed  notes  on  the  habits  of  some  rare  species  that  ar 
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^reat  value  which  will  appear  in  ray  final  report,  when  each  will 
be  duly  accredited  with  all  that  he  has  done. 

With  this  abbreviated  general  statement  of  what  I  have  accom- 
plished during  the  year,  reserving  details  for  a  final  report,  I  remain 

\  ours  respectfully, 

P.  L.  HATCH. 
818  Nicollet  Avenue,  Minneapolis,  May  1,  1878. 
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RAILROAD  ELEVATIONS. 


BY  E.  S.  ALEXANDER. 


ELEVATION  on  ihe  Hi(U']ihison  branch  of  the  Minneapolis 

Xorthtrcsfenf  Railirafj — Commencing  11.6  miles  west  o/Min^ 

((jfolis,  on  ihr  line  of  M,  d:  St.  L.  Bailwaf/^  thence  westwarc^ 

fhro/o/h  counties  of  Hennepin ^  Carter  and  McLeod^  to 

Ilntrhinson—froin  notes  of  preliminary  survey 

made  in  Xorendjer^  1877. 


Mill 

•s 
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r.vvi'. 
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u 

r. 
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^.'. 

.4 

15.0 

ir).s 
ir,.;t 
17.1 

IS.  2 

ID.:; 


20.  U 
20.7 

21.  s 


Island  L:ik«^  (M.  X:  St.  L.  raihvay  track) 
(surtace  of  water) 


Towii-lihc  iM'twi't'ii   Kdeii  Traiiie  and  Miuiu'toiika  townships  IH 

mil<'.N  ea>t  of  luntliwcst  coiiu-r  of  E.  I*,  townsliip  (ground) 

lU  III  on  I  "I  I'lir^iatorv  cKM-k 

r<»\\ii-li!if.  .Miinn-lnnka  and  Excelsior  townsliips,  ^2  mile  north  of 
i     tow  uship  conier  iiiroinnl) 

opjiosjU'  iiortli  end  of  Silvine  or  derinan  Lake  (water— about) 

Summit  (tf  ridi;*'  Im-iwccmi  Silvine  and  Christmas  hikes 

liidu"'  south  oi  ("lirisinnis  Lake 

(  111  i^tma^  Lake  ('water— ahoiit) 

Lake  Lucy  i^qoniid  i 

( w  a  t  •  ■  r  I 

( »n  wr^t  line  of  .section  3  near  'i  corner  Clianhassan  township.  This 

is  on  .1  narrow  rid;re  15  feet  al)ovi'  the  tamarack  swamp  on  west, 
i     and  20  leet  al»ove  tamarack  swamp  on  east  :  the  liills  on  each  side 

are  sixty  or  seventy  feet  liiirher  tlian  the  swamp 

.^IinlH'washta  La ki-  (water) 

N'nrth  liin- of  (  liaiiliassen  township,  in  front  of  scliool  liouse  No.  69 
Virginia  Lake  (water) 

ontli't   of  \'ir;xinia   Lake— head  (tf  Lake  Minuetonka — old  site  of 

M  nil  lit  own  (water  of  Minn<*tonkiU 

Fii'in  here  the  line  follows  around  tlie  soiitli  side  of  Lake  Minne- 
I  t(uiUa  and  ILilsted's bay  to  2G.2  miles.  P>luirsarefrom80tol00ft.high. 
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I Ridg**  between  Six-mile  creek  and  Halsted's  bay 

t  Marsh  of  Six-mile  creelc 

I  Six-Mile  creek  (bottom) 

500  feet  nortli  of  the  center  of  section20,Minnetmta  township— out- 
let of  large  cranberry  marsh 

Watershed  between  Lake  Minnetonka  and  Crow  river 


On  south  edge  of  Picture  or  Mud  Lake  (water). 
Center  of  section  14,  Watertown  township 


Crow  River  (bluff  on  east  aide) .• 

•*     (Watertown  mill-dam) 

"        **     (bottom  of  river) 

1,900  feet  Qorth  of  southwest  corner  of  section  8,  Watertown  Tp., 

(grassy  swamp) . . 


Ocean  Marsh  (grassy  marsh) 

County-line  between  Carver  county  and  McLcod. 

Outlet  of  Winsted  Lake  [dry  bottom] 

Winsted  Lake,  south  side  [top  of  bluft] 

'•     [water] 


1,400  feet  west  of  the  southeast  corner  of  section  28  in  Hale  township 
—half  mile  north  of  Silver  Lake  post-olllee 


Swan  Lake  [water] 


Bear  creek 

Leave  Big  Woods  and  enter  the  rolling  prairie 

Crow  River  I  bluff  ] 

**        •*      [water] 

"      [bottom] 

Hutchinson 


Elevation 
above 
Ocean. 


943 
919 
913 

973 
961 

929 

931 
983 
965 
916 
910 

926 

981 

988 

1,014 

981 

1,003 

985 

1,026 

1,029 

1,048 

1,040 

l.a51 
1,074 
1,036 
1.066 
1.037 
1,058 

1,068 
l,0-.'0 
1,017 
1,033 


?  above  levels  do  not  give  a  correct  idea  of  the  nature  of  the 

ry — which  is  very  rough  as  far  as  Watertown. 

m  12.5  miles  to  15.8  miles  the  line  follows  the  valley  of  Pur- 

j  Creek,  whose  blufts  roll  back  to  a  height  of  about  70  feet  in 

3r  of  a  mile. 

17.0  miles  the  line  crosses  a  ridge  which  runs  northeasterly 

3uthwesterly.     This  ridge,  compressed  to  a  width  at  the  base 

l)  or  600  feet  between  lakes  Silvine  and  Christmas,  widens  out 

southwest  and  northeast.     It  prevents  Lake  Minnetonka  from 

ing  into  Purgatory  creek — although  that  valley  is  nearly  forty 

ower  than  tne  lake — and  flowing  thence  into  the  Minnesota 

B  bluffs  on  Lake  Minnetonka  rise  abruptly  to  hight  of  about 

?t,  and  a  few  hundred  feet  back  are  100  feet  above  the  lake. 

iue  runs  around  on  the  foot  of  the  bluffs. 

>m  Six  Mile  creek  the  line  follows  up  a  small  valley  to  29.2 

where  it  crosses  the  watershed.      At  this  place  there  are  hills 

eh  side  which  must  be  80  feet  higher. 

>m  here  it  follows  down  a  small  ravine  between  high  hills  to 

re  Lake.     On  the  north,  south,  and  northeast  sides  of  this  lake 

ills  rise  abruptly  about  one  hundred  feet. 
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From  here  to  Watertown  the  country  is  not  so  broken. 

From  86.5  miles  the  line  follows  up  a  small  valley — whose  blufis 
are  about  -iO  feet  high — to  39.9  miles. 

From  this  point  to  Hutchinson  the  general  level  of  the  country 
is  very  well  shown  by  the  table.  It  is  rich  and  rolling,  the  kuoUs 
rise  ten,  twenty,  and  sometimes  thirty  feet  above  the  depressions. 

[The  red  hai-dpan  drift,  in  a  mollified  condition,  extends  via  Hopkins  Station,. 
past  the  east  end  of  Lake  Minnetonka,  and  to  within  perhaps  five  or  six  miles  of 
Excelsior.  The  drift  knoUs  tliat  seem  to  extend  in  a  nearly  continuous  series 
along  the  south  side  of  the  Lake  Minnetonka  consist  of  this  red  drift.  There  are 
occiisional  plact^'s  of  sandy  surface,  and  others  of  red  loam,  but  the  most  of  the 
surface  is  of  a  red  gravelly  loam  that  seems  to  be  derived  ft*om  a  slight  mixing  • 
of  the  gravelly  sub-soil  with  a  thin  loam  that  probably  corresponds  to  the  loess 
loam  of  further  ea.st.  On  these  knolls  the  soil  is  the  same,  but  is  much  thinner^ 
or  almost  destitute  of  loam. 

On  the  road  to  Wayzata,  from  Minneapolis,  the  red  drift  continues  to-  the 
Half-way  Plouse  about  seven  miles  from  Minneapolis.  Tlience  westward,  along 
the  north  side  of  Luke  ^linnetonka,  the  surface  is  one  of  gray  hardpan.  N.  H.  W.J 


\ 
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REPORT  ON  THE  GENERAL  MUSEUM, 


COKTAININQ  THE  COLLECTIONS  OF    THE    GEOLOGICAL    AND    NATURAL. 

HISTORY   SURVEY   FOR  THE   YEAR   1877. 


By  X.  JL  Winchell,  Curator. 

The  principal  work  during  the  year  has  been  the  opening,  catar 

logning,  and  placing  on  exhibition  of  the  Kunz  collection  of  minerals. 

On  the  completion  of  the  twelve  cases  designed  for  minerals  and 

/bssils,  which  are  constructed  on  the  phin  of  similar  cases  in  the 

Smithsonian  Institution  at  Washington,  these  specimens  were  de- 

positei  therein.     They  were  subsequently  re-handled  and  neatly 

/a2>eled  with  a  form  of  printed  label.     In  the  same  cases  have  been 

pi  a^ed  apart  of  the  fossils  of  the  Trenton  formation  which  have  been 

studied.     The  duplicates  of  the  species  of  the  Kunz  collection,  which 

coiistitute  nearly  one-half  of  its  bulk,  have  also  been  examined,  re- 

c^rcled  in  the  register,  and  re-boxed.     They  will  shortly  be  offered  for 

^^<^lia.nge,  ar  d  in  that  way  will  serve  to  incrciuse  the  numl>er  of 

spe^oies  m  the  Museum. 

Th^  Mecjafher'nntt  skeleton,  a  part  of  the  collection  purchased  of 
^-  -A..  Ward  several  years  ago,  was  unboxed  for  the  first  time  since 
ite  delivery  at  the  University,  in  the  summer  of  1877,  and  carried  to 
^^^  north  room  of  the  Museum  preparatory  to  mounting.  Una- 
T^^o.a.'ble  circumstances,  much  to  be  regretted,  have  delayed  this  to 
V^^  present,  and  the  room,  on  the  floor  of  which  it  is  spread  out, 
^*  necessarily  been  closed  to  promiscuous  admission  of  the  public, 
^^^gh  interested  visitors  liave  been  admitted  on  application. 

i^'^o  other  upright  cases  have  also  been  built  in  the  north  room, 
T^rform  with  those  reported  last  year,  designed  for  the  exhibition 
A^  ^^irds.  thus  furnishing  the  walls  of  the  room  with  all  the  cases 
^^y  will  accommodate.  In  one  of  these  cases  Mr.  Herrick  has 
*^*-^Ced  a  number  of  our  native  birds,  tastefully   and  naturally 
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mounted,  and  arranged  on  artificial  supports.  The  ornithological 
observations  of  Mr.  Herriek  during  the  year  have  been  reported  to 
Dr.  Hatch,  for  use  in  prepai*in«r  a  hnal  report  on  the  ornithology  of 
the  State. 

In  addition  to  the  birds  added  to  the  Museum,  a  number  of  plant- 
specimens  have  been  preserved  by  Mr.  Heniek ;  and  others  have 
been  presented  by  Mr.  B.  Juni. 

The  fossils  collected  from  the  Trenton  limestone  at  Minneapolis 
are  mostly  entered  in  the  Register,  though  as  yet  unstudied. 

A  collection  of  marine  specimens  from  the  coast  of  Virginia  was 
presented  by  Ex-Governor  Horace  Austin,  comprising  the  lollowing 
species  : 

1 .  Flying  Gunianl.     Perinothus  (sp  V ) 1    specimen. 

2.  W eak  Fish.     Otolithus  rcf^/alis.    Cur.  ami!  Val 1    specimen. 

3.  Toad  Fish.    Batrachus  fan.    Lhm 1    specimen* 

4.  Perch.     Ferca  (sp  V) 3  specimens. 

5.  Fiddler  crab.     Gehisinius  vocans.    Milne  Ed 1    specimen. 

6.  Crap.    Lupa  (sp  ? ) 5  specimens. 

7.  Bmchiiuran  cru.sf oceans 3  specimens. 

8.  Sea  Urchin.    Echinus  (sp ?) 2  specimens. 

9.  Brittle  Star.    Ophiura  (sv>?) 1    specimen. 

10.  Star  Fish.    Asterias  (sp .'') 2  specimens. 

These  have  l>een  placed  in  suitable  bottles  in-  alcohol,  and  form, 
together  with  other  specimens  collected  in  the  Custer  Expedition  to 
the  Black  Hills  in  1874,  and  others  preserved  last  year,  tne  nucleus 
of  a  collection  of  the  invertebrate  and  lower  vertebrate  animala 
which  will  be  of  much  interest. 

A  specimen  of  the  so-called  Jack  Rabbit  was  obtained  at  Lake 
Shetek  in  Murray  county,  where  was  also  found  the  common  eastern 
species.  This  is  probably  nearly  on  the  eiistern  limit  of  the  range 
of  the  Jack  Rabbit.  A  few  skulls  are  mounted  on  suitable  pedes- 
tals, viz.:  Oris,  Canis,  and  Fells,  to  which  others  will  be  added. 

The  following  catalogue  shows  the  name,  number,  and  source 
of  the  geological  and  mineralogical  specimens  added  during  the 
year,  exclusive  of  the  collection  of  several  boxes  in  the  prosecution 
of  the  field  work  of  the  Geological  Survey,  and  only  so  far  as  the 
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On  piifTc  .).  insert  '"the*'  before  Geological. 

On  pai:e  :).  for  "Dec.  :U,  1877,"  read  May  25,  1878. 

On  paf,'-e  27.  fifth  line  from  top,  for  "lining''  read  limy. 

On  page  2s,  first  line  from  top,  for  "6.44"  read  6.21. 

On  page"2X.  first  line  fiom  top,  for  **32.287"  read  31.287. 

On  i)i\(xe  2^,  second  line  from  top,  last  column  in  table,  for  "0'*  read  9. 

On  pacre  4'),  for  "Keconnoisences"  read  Reeonnoissances. 

On  pa^'-e  4S,  eij?lith  line  from  bottom,  for  "raoutone-ed"  read  moutonne-ed. 

On  pacr»^  '^'s  second  line  from  bottom,  for  "scantly"  read  scantily. 

On  pag"*'  5r»,  tlnrd  line  from  bottom,  for  *'60"  read  27. 

On  page  59,  twelfth  line  from  bottom,  for  "nolithic"  read  neolithic. 

On  page  0^,  tliinl  lin»'  from  the  top,  for  "Thus"  read  This. 

The  G9Ui  and  70th  pages  should  exchange  places. 

On  page  75,  at  bottom,  add  Ilex  vcrticellatii,  Gray,  Black  alder. 

On  page  82,  foiuteenth  line  irom  top,  for  ''Chieteets"  read  Chaetetes. 

On  page  So,  twenty-fourth  line  from  the  bottom,  for  "organized'*  read 

nized. 
On  page  99,  seventtH-nth  line  from  bottom,  for  "southwestern*'   read  8oalli*.Al 

eastern.  * 

On  page  12.'»,  third  line  from  top,  for  "exposuse"  read  exposure. 
On  |)ag*'  12-»,  sixth  line  from  top,  for  "mills"  read  miles.  ' 

On  page  129,  tburth  line  from  bottom,  for  "62"  read  52. 
On  page  201.  strike  out  "Kock  on  which  Duluth  is  built." 
<)n  j)age2U),  the  words  "with  4  fluid  caWties  marked  with  inft,'*  and  ^'crg^Ol^^ 

showing  'o  plane  of  L)ana,"  should  each  be  placed  a  line  lower  on  t^' 

page. 
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The  University  of  Miknesota, 
Office  of  the  Board  of  Regents, 

December  27th,  1878. 

To  His  Excellency,  John  S,  Pillsbury, 

Governor  of  Minnesota  : 

Sir: — In  compliance  with  the  law  I  have  the  honor  to  forward 
herewith  the  annual  report  of  the  Board  of  Regents  for  the  fiscal 
year  ending  this  day. 

Very  respectfully, 

Your  obedient  servant, 

HENRY  H.  SIBLEY, 

President. 
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OFFICIAL  CHANGES. 

The  only  change  in  the  Board  of  Regents  was  the  re-appoint- 
ment by  the  Governor,  with  the  advice  and  consent  of  the  Senate, 
of  Regent  Marshall,  for  the  term  of  three  years. 

At  the  spring  meeting  of  the  Board  the  following  new  elections 
were  made,  to  have  effect  from  and  after  the  beginning  of  the  next 
ensuing^  university  year: 

Assistant  Professor  Chas.  Y.  Lacy  was  promoted  to  the  rank  of 
professor. 

Instructor  Louis  W.  Peck  was  elected  assistant  professor  and 
the  department  of  physics  placed  in  his  charge. 

Mr.  R.  H.  Tripp,  of  Michigan,  was  elected  assistant  professor 
to  have  charge  of  the  Latin  Language  and  Literature.  This  elec- 
tion has  had  the  effect  to  relieve  Professor  Brooks  of  the  care  of 
the  Latin  department,  which  he  has  efficiently  conducted  in  addi- 
tion to  his  own  work  in  the  department  of  Greek  since  the  death 
of  Proessor  V.  J.  Walker,  in  1875.  The  board  have  reason  to  be- 
lieve that  the  department  in  question  will  maintain  its  high  excel- 
lence under  its  new  chief. 

Early  in  the  third  term  Mr.  C.  W.  Hall,  well  known  as  a  suc- 
cessful teacher  in  the  State,  and  for  some  time  past  a  student  of  the 
University  of  Leipsic,  was  employed  on  a  temporary  engagement 
to  give  instruction  in  the  department  of  Geology.  This  was  found 
necessary,  in  order  to  relieve  Professor  Winchell,  that  he  might 
proceed  at  an  earlier  date  than  usual  to  the  field  work  of  the  Geo- 
logical Survey. 

At  the  meeting  of  the  Board  of  Regents  on  commencement  day, 
the  matter  of  the  Geological  survey  was  further  considered,  and  the 
Board  decided  that  it  was  desirable  to  relieve  the  State  Geologist 
from  the  work  of  teaching,  in  order  to  enable  him  to  carry  on  the 
necessary  duties  of  the  Survey,  and  adopted  resolutions  to  that 
effect.  In  pursuance  of  this  action,  Mr.  C.  W.  Hall  was  employed 
to  assist  Professor  Winchell  in  the  field  during  the  summer  and 
£Edl,  and  to  take  charge  of  the  instruction  in  Geology  and  Mineral- 
ogy, Botony  and  Zoology  during  the  second  and  third  terms. 

COMMEHOEMENT. 

At  the  sixth  annual  commencement,  held  June  6th,  1878,  sixteen 
degrees  upon  recommendation  of  the  faculties  were  conferred.  The 
whole  number  of  graduates  to  date  is  fifty-two;  males,  forty-four,  fe- 
males, eight.    The  whole  number  of  degrees  conferred  to  date  is 


two  per  cent,  upon  the  attendance  of  the  previoua  year. 
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crease  was  to  have  been  expected  as  a  result  ot  the  abundant  har- 
vest of  1877,  but  it  is  believed  that  a  large  proportion  of  the  iwidi- 
tion  was  secured  through  the  system  of  local  examinations,  first  put 
in  actual  operation  in  the  summer  of  that  year.  Under  the  author- 
ity of  the  Board  a  committee  of  the  general  faculty  visited  a  num- 
ber of  the  leading  villages  and  cities,  and  held  examinations  for 
admission  of  the  same  nature  and  extent  as  those  usually  held  at 
the  University.  In  all  cases  the  hearty  co-operation  of  the  county 
superintendents,  principals  and  boards  of  education  wjis  extended. 
The  candidates  enjoyed  the  advantage  of  being  examined  in  their 
usual  places  of  study,  unembarassed  by  the  distractions  of  a  long 
journey  and  strange  surroundings.  Very  many  young  people  re- 
sorted to  these  examinations  who  could  not  aiford  the  expense  of  a 
journey  to  the  University  under  the  risk  of  failure  and  rejection. 
The  expense  to  the  Board  was  considerable,  as  the  Treasurer's  re- 
port vnllshow;  but  it  was  very  small  in  comparison  with  the  united 
expenses  of  three  hundred  candidates. 

The  repetition  of  the  local  examinations  in  the  summer  of  1878, 
has  proved  as  acceptable  as  the  former  ones,  but  the  extensive  dis- 
aster to  the  harvest  has  kept  away  many  successful  candidates,  as 
well  as  a  number  of  old  students.  The  present  prospect  is  that  the 
attendance  for  the  current  year  will  not  be  much  above  three  hun- 
dred and  fifty.  Under  circumstances  as  favorable  as  those  of  the 
previous  year  there  can  be  no  doubt  that  it  would  have  exceeded 
four  hundred. 

The  Board  are  of  opinion  that  the  system  may  prove  serviceable 
and  acceptable  for  the  future. 

BUILDINGS. 

No  new  erections  have  been  made.  The  buildings  are  in  good 
condition.  The  principal  item  of  repair  is  the  tin  roof  on  the  new 
addition  to  the  main  building.  The  slate  roof  which  was  laid  when 
the  building  was  erected  has  proved  unserviceable  in  spite  of  re- 
peated efforts  to  keep  it  in  repair. 

Early  in  the  year  insurance  upon  l>oth  buildings  and  their  con- 
tents for  seventy  thousand  dollars  was  effected  at  very  favorable 
rates  for  five  years  in  good  companies,  &s  follows: 


the  departments  of  chemistry,  agriculture,  and  the 
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THE  CAMPUS. 

The  Board  feel  it  their  duty  to  bring  to  the  notice  of  your  Ex- 
cellency the  subject  of  the  enlargement  of  the  campus,  begun 
under  the  authority  of  the  State,  in  compliance  with  the  act  for 
condemning  private  property  for  public  purposes.  These  proceed- 
ings, begun  years  ago,  should  be  closed  at  the  earliest  practicable  day, 
in  justice  to  the  owners.  The  State  must  either  provide  the  funds 
for  paying  in  to  the  court  the  amounts  awarded,  or  the  proceedings 
must  be  abandoned  and  the  project  of  enlargement  given  up. 

The  Board,  therefore,  respectfully  renew  their  application  for  an 
appropriation  of 

THE  GEOLOGICAL  SURVEY. 

For  the  earlier  years  of  the  enterprise  it  was  deemed  most  advan- 
tageous to  all  concerned  to  confine  the  operations  to  the  older  and 
agricultural  portion  of  the  State.     For  some  years  past,  however, 
there  has  seemed  to  be  a  reasonable  demand  that  the  mineral  region 
supposed  to  lie  in  the  north-eastern  part  of  the  State  should  be 
examined.    In  recognition  of  this  demand  the  Board  at  the  last 
annual  meeting  passed  a  resolution  directing  the  State  Geologist  to 
visit  this  region  during  the  succeeding  summer.     Prof.  Winchell 
and  Mr.  Hall  were  accordingly  occupied  during  the  whole  working 
Reason  in  exploring  and  examining  the  shore  and  parts  of  the  inte- 
rior of  Lake  Superior.    Prof.  Peckham  was  located  for  two  months 
in  Grand  Marais,  with  suitable  apparatus  for  assaying  the  precious 
metals.    The  reports  of  these  oflBcers  are  respectfully  referred  to  for 
details  of  their  operations.    So  far  as  any  valuable  discovery  is 
concerned,  the  expectations  of  the  Board  have  not  been  realized. 
Professor  Winchell  reports  that  ''there  is  no  actual  mining  being 
done  in  the  State."    The  scientific  results,  however,  are  of  great  in- 
terest, and  fully  compensate  for  the  expenses  of  the  survey.    The 
eulogists  have  identified  the  principal  formations,  and  give  direc- 
tions for  guidance  to  any  seeking  for  silver,  gold,  copper  or  iron. 

AGRICULTURAL    COLLEGE  AND  FARM. 

The  report  of  Professor  Lacy,  detailing  his  experiments,  is  respect- 
folly  referred  to  for  information. 

At  the  agricultural  fairs  held  in  St.  Paul,  Minneapolis  and  Red 
Wing,\^  September  last,  a  large  and  complete  exhibit  of  the  pro- 
ducts of  the  farm  was  made  by  the  professor  in  charge. 
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THE  FBUIT  FARM  ON  LAKE  MINITETOKKA. 

It  is  proper  to  state  that  this  enterprise  originated  with  the  mem- 
bers of  the  State  Horticultural  Society,  who  felt  the  need  of  haying 
more  systematic  experments  in  ftnits  than  those  conducted  by 
themselves  individually.  Their  deliberations  led  to  the  conyiction 
that  in  connection  with  the  Agricultural  College  these  experiments 
could  be  most  judiciously  prosecuted. 

Within  a  short  time  after  the  passage  of  the  act  referred  to  the 
Board  undertook  the  duty  prescribed.  The  tract  of  land  of  one 
hundred  and  sixteen  acres,  well-adapted  to  the  purposes,  has  been 
secured. 

Under  the  authority  of  the  second  section  of  the  act  you  appointed 
Peter  M.  Gideon,  of  Hennepin  county,  to  take  charge  of  the  fiinn 
and  experiments.  His  work  will  show  that  a  most  promising 
beginning  has  been  made. 

FINANCES. 

The  report  of  the  Treasurer  of  the  University  is  herewith  btiBi* 
mitted.  All  the  items  have  been  inspected  and  compared  withflw 
vouchers  by  the  auditing  committee,  and  the  report  has  been  if* 
proved  and  accepted  by  the  Board. 

The  resources  of  the  University  consist  of  the  income  from  •!* 
of  land  granted  by  Congress,  and  appropriations  of  money  by  to 
State.  The  Treasurer's  report  exhibits  the  receipts  and  disbun^ 
ments  in  detail. 

The  total  accumulations  of  the  productive  fund  derived  from  to 
sales  of  land  and  timber  are  reported  by  the  State  Auditor  at  fflCr 
187.74. 

GENERAL  OUTLOOK. 

The  Board  respectfully  report  that  the  institution  is  in 
factory  condition.     The  attendance,  as  already  noted,  for  the 
demic  year  closing  June  last,  was  far  in  excess  of  that  of  any 
vious  year. 

The  University  is  steadily  and  rapidly  growing.  The  Board  ftd^ 
the  importance  oi  responding  to  the  demands  made  by  the  peoplil 
for  the  higher  education  of  their  children.  To  meet  this  leqninf 
ment  expenditures  are  inevitable,  and  many  of  the  wants  .are  h 
diate  and  pressing. 

The  reports  of  the  President  of  University  and  other 
through  him,  are  respectfully  referred  to  for  more  definite  k 
tion. 

All  of  which  is  respectfully  submitted. 
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TREASURER'S   REPORT. 


Pabis  Gibson,  Treasurer,  in  Account  with  the  Board  of  Regents  of  the  State 
University  of  Minnesota: 

CURRENT  EXPENSE. 

Db. 

To  Cash  from  State  Treasurer $3,000  00 

To  Cash  from  State  Treasurer 4,000  00 

To  Cash  from  State  Treasurer 3,500  00          • 

ToCashfrom  State  Treasurer 3,000  00 

To  Cash  from  State  Treasurer 1,000  00 

To  Cash  from  State  Treasurer 3,000  00 

To  Cash  from  State  Treasurer 3,000  00 

To  Cash  from  State  Treasurer 1,000  00 

To  Cash  from  State  Treasurer 4,000  00 

To  Cash  from  State  Treasurer 1,300  00 

To  Cash  from  State  Treasurer 700  oo 

To  Cash  from  State  Treasurer 3,500  00 

To  Cash  from  State  Treasurer 1,200  00 

To  Cash  from  State  Treauurer 1,000  00 

To  Cash  from  State  Treasurer 1,000  00 

To  Cash  from  State  Treasurer 1,500  00 

To  Cash  from  State  Treasurer 3,000  00 

To  Transfer  Museum  acct.  of  '77  to  Geological  Survey. .  603  03 

To  Cash  from  State  Treasurer 2,000  00 

To  Cash  from  State  Treasurer 2,800  00 

To  Cash  from  State  Treasurer 200  00 

To  Cash  from  State  Treasurer     1,100  00 

To  Balance  Librarian's  Fund 8  79 

To  Balance  Student's  Fees 969  85 

By  Disbursements t46,087  19 

By  Balance 294  28 


1877. 

XJCCa 

i». 

1878. 

Jan. 

4. 

Jan. 

28. 

Feb. 

28. 

Mar. 

12, 

April 

1. 

May 

1, 

May 

9, 

May 

31, 

Jane 

7, 

Jane 

22, 

July 

5, 

July 

30. 

Aug. 

22, 

Aug, 

27, 

Sept. 

21. 

Sept. 

26. 

Nov. 

7, 

»ov. 

29, 

Bee. 

8. 

Dee. 

18, 

846,381  47    846,381  47 


1877, 

Dec. 

22. 

1878. 

Jan. 

5, 

Jan. 

2.% 

April 

5, 

April 

12. 

June 

2C, 

Sept. 

30. 
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Cb, 

By  Balance  Ironi  last  Statement 

By  Cash,  Interest Voucher  No.  iL 

By  Cash,  Interest '*        24. 

By  Cash.  Interest "        42. 

By  Cash,  Di>count "       11«. 

By  Cash,  Interest *•       187. 

By  Cash,  Interest **       215. 

By  Cash,  Intere-t -       496. 

By  Balanre,  Incidentals 

By  Balance,  Salaries  for  Instructors 

By  Balance,  Employees  and  Workmen 

By  Balance,  Experimental  Farm 

By  Balance,  Advertising 

By  Balance,  Repairs : 

By  Balance,  Fuel 

By  Balance,  Plant  House 

By  Balance,  Chemical  Laboratory 

By  Balance,  Museum  of  Technolosy 

By  Balance,  Department  of  Physics 

By  Balance,  Library  Expense 

By  Balance,  Library  Faculty  Fund 

By  Balance,  Library'  Reading  Room 

By  Balance,  Insurance 


Disbursements. 


INCIDENTALS. 

Dr. 

1878. 

Feb.  9.    To  Cash,  Letter  Heads $   m 

Feb.  26.    To  Cash,  letter  Heads 131 

July  — ,    To  Cash.  Freight 4  IS  5 

July  — ,    To  Cash,  Pamphlet  Boxes 159  S 

July  — ,    ToCash,  Paper 3  50  If 

Aug.  30,    ToCash,  Luun,  Use  of  Stable 3  50 

Sept.  30,    To  Cash,  Cook,  Use  of  Stable 3  05  ^ 

Cr. 

1877. 

Dec.  15,    By  Cash,  Oil  and  Brooms Voucher  No.  2. 

Dec.  16,    By  Cash,  Rowley "        4. 

Dec.  24,    By  Cash,  Brooks  Bros "       17. 

1878. 

Jan.  3,    By  Cash,  Heath "       22, 

Jan.  5,    By  Cash,  Newton "      23. 

1877. 

Dec.  25,    ByCash,  Smith "       25. 

1878. 

Jan.  1,    By  Cash,  Tribune  Co "      27. 

Jan.  3,    ByCash,  Paper ••       28. 

Jan.  7,    By  Cash,  Stationery "      30. 

Jan.  16,    By  Cash,  Telegrams ••       32. 

Jan.  10,    By  Cash.  Brooks  Bros i*  .    33. 

Jan.  17,    By  Cash,  Talbert  &  White "      36. 

Jan.  22,    ByCash,  Glass "      37. 

Jan.  4,    By  Cash,  Perkins *•      33. 


OTA. 
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It 

41. 

t« 

46. 

•  • 

57. 

•  « 

68. 

t< 

50. 

t( 

65. 

(1 

66. 

4t 

74. 

H 

75. 

>l 

88. 

tt 

93. 

«t 

103. 

>t 

104. 

<• 

112. 

•  t 

113. 

tt 

120. 

tt 

123. 

It 

124. 

it 

125. 

II 

126. 

It 

138. 

tt 

149. 

ti 

152. 

tt 

163. 

tt 

165. 

tt 

179. 

it 

181. 

It 

183. 

It 

185. 

it 

186. 

If 

188. 

tl 

192. 

It 

194. 

It 

195. 

tl 

196. 

It 

197. 

it 

198. 

it 

201. 

It 

202. 

tl 

203. 

It 

204. 

tl 

206. 

tt 

208. 

tl 

216. 

It 

220. 

tt 

222. 

II 

232. 

It 

233. 

tt 

235. 

It 

236. 

II 

237. 

11 

238. 

II 

239. 

ti 

244. 

II 

248. 

It 

252. 

tt 

254. 

tl 

257. 

tt 

258. 

It 

259. 

tl 

266. 

1 1 

267. 

It 

269. 

16  60 

14  65 

4  92 

12  70 

2  60 

4  60 

2  50 

6  00 

6  00 

9  10 

9  30 

14  70 

16  55 

6  00 

9  30 

6  60 

58  76 

12  70 

24  44 

8  21 

29  16 

119  44 

4  15 

66  22 

20  00 

2  00 

3  00 
10  70 

6  44 
1  20 
1  63 
1  90 

69  38 
1  60 

6  00 
1  00 
8  10 
560 

16  66 
1  00 
500 

26  30 
8  00 

7  60 

17  60 
23  88 

136  66 

GO  00 

6  60 

14  40 

16  00 

8  00 
66  00 

1  73 

17  26 
10  00 
94  80 

1  26 

486 

40  80 

4  76 
600  00 

70  65 
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July 

l«. 

July 

31, 

July 

30. 

▲ng. 

9. 

Aug. 

». 

Aug. 

». 

July 

30. 

July 

«. 

Aug. 

29, 

Aug. 

31, 

Hept 

2. 

Sept 

2. 

Sept 

13. 

Sept 

28. 

Sept. 

23. 

Sept. 

23, 

June 

*". 

June 

~"f 

June 

4. 

June 

26, 

July 

1. 

July 

1. 

July 

20. 

July 

19, 

July 

19. 

Aug. 

"~"» 

Aug. 

1. 

Aug. 

9. 

Aug. 

17, 

Aug. 

28, 

Sept. 

1. 

Sept. 

30. 

Oct. 

1, 

Oct. 

3. 

Oct. 

3, 

Oct 

7. 

Oct 

9. 

Oct. 

10. 

Oct 

11. 

Oct 

22. 

Oct 

23. 

Oct. 

1, 

Oct. 

1, 

Oct 

7, 

Oct. 

7. 

Oct 

7, 

Oct. 

14, 

Oct. 

17, 

Oct. 

17, 

Oct. 

17, 

Nov. 

2. 

Aug. 

17, 

Nov. 

12, 

I>ec. 

6. 

Deo. 

6. 

June 

20. 

Oct. 

29. 

Nov. 

14, 

Nov. 

30. 

Dec. 

3, 

Dec. 

3. 

By  Cash.  Bryant 

By  Cash.  Bryant 

By  Cash.  Tribune  Co 

By  Cash,  Garden  Bake,  &e. 

By  Cash.  Cartage 

By  Cash.  Stationery 

By  Cash,  Work  on  Campus 

By  Cash.  Johnson  &  Smith 

By  Cash,  Bowman 

By  Cash,  Bryant 

By  Cash,  Savldge    

By  Cash,  Johnson  &  Smith 

By  Cash.  George  A.  Wood 

By  Cash.  Bryant 

By  Cash.  Young  &  Patterson 

By  Cash,  Examinations 

ByCash.Swett 

By  Cash.  Cushman  &  Flummer. . . . 

By  Cash.  Freight 

By  Cashr  Newton 

By  Cash,  Barnard  &  Cope 

By  Cash.  Rockwood 

By  Cash.  Col.  Flagler 

By  Cash.  Halvorsen 

By  Cash,  Parker  it  Botsford 

ByCash.  Henig 

By  Cash,  Globe 

By  Cash.  Walker 

By  Cash.  World 

By  Cash.  Directory 

By  Cash.  Dispatch 

By  Cash.  Kockwood 

ByCash.  Newton 

By  Cash.  Savldge 

By  Cash,  Thompson 

By  Cash,  Janney.  Moles  &  Brooks. 

By  Cash.  Bryant 

By  Cash.  Geo.  A.  Wood 

By  Cash,  Lundeen 

By  Cash,  Savldge 

ByCash.  Moore 

By  Cash,  Brooks  Bros 

ByCash,  Rockwood 

ByCash,  Macy 

ByCash.  Chambers 

By  Cash.  Hlldreth 

By  Cash,  Thompson 

By  Cash,  Thompson 

By  Cash.  Thompson 

By  Cash,  Thompson 

By  Cash,  Bean,  Chute  &  Wales. . . . 

By  Cash,  Eckman 

By  Cash,  Hawes  &  Smith 

By  Cash.  Work  on  Campus 

ByCash.  Rockwood 

By  Cash,  Rockwood 

By  Cash,  Stamps 

By  Cash,  Pottle  &  Son 

ByCash.  Freight 

By  Cash,  Lounsberry 

By  Cash.  Bachner  Bros 

By  Cash,  Savldge 


•< 


•• 


!• 
M 
•• 
M 
«t 
U 
•« 
«f 
»« 
M 
•( 
M 
«« 
l( 
«( 
M 
«< 
If 
(4 
t« 

•  < 
(( 
(f 
« 
<l 
•< 

•  ( 
t< 
«« 
ft 
(( 
i( 
«l 
i< 
<« 
(« 
«( 
(( 

•  « 
l« 
If 
f« 
4* 
ff 
44 

•  4 
44 
41 
ft 
(4 
«4 
ff 
44 
44 
44 


270. 
3f7S. 
2TS. 
271. 


28L 


301. 
30S. 

aoT. 


311. 
317. 
318. 
319. 
331. 
333. 
338. 


337. 


340. 
341. 
342. 
343. 

9Atk 

347. 
349. 
350. 
351. 
362. 
363. 
354. 
365. 
366. 
357. 
358. 
359. 
361. 
362. 
372. 
374. 
375, 
378. 
380. 
381. 
382. 
402. 
412. 
413. 
414. 
428. 
429. 
436. 
437. 
440. 
443. 
443. 
444. 


Mm 
lis 

19 

mn 

19  91 

HIT 

<»• 

6« 

2SII 

Iftt 

SSOI 

9i5 

IN 

nm 

141 
613 
3« 

un 
sa 
urn 

in 
\m 
tn 

3« 
311 
3ff 

311 

3« 

UN 

411 

%m 

3N 

N 

341 

14S 

10 

SI  41 

ITC 

urn 
urn 

Mil 
3M 

in 
•» 

3141 

174  » 

•  N 

13« 
311 

Mil 

37  48 

331 
IN 

4Sfli 

N 

19 

811 
II  l» 
IIS 
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By  Cash,  Rowley Voucher  No.  446. 

By  Cash,  Stechard "     447. 

By  Cash,  Treasurer's  Salary *'     403. 

By  Cash,  Secretary's  Salary "     454. 

By  Cash,  Stationery,  &c...: "     455. 

By  Cash,  Examination  Expenses "     409. 

To  Transfer  to  Student's  Fees •  700  35 

To  Balance,  Current  Expense 8,200  93 


200 

495 

300  00 

100  00 

20  00 

146  30 

SALARIES  FOR  INSTRUCTION. 


$3,9n  96     98,977  98 


By  Cash.  Faculty Voucher  No.  7. 

By  Cash,  Bowman "  8. 

By  Cash.  Prltchard "  9. 

By  Cash,  Faculty "  48. 

By  Cash,  Bowman "  49. 

By  Cash,  Pritchard "  50. 

By  Cash,  Faculty "  77. 

By  Cash,  Bowman "  79. 

By  Cash,  Thompson **  80. 

By  Cash,  Pritchard "  81. 

ByCash,  Lundeen "  91. 

By  Cash,  Miss  Campbell *•  92. 

By  Cash,  Faculty "  95. 

By  Cash,  Bowman '•  96. 

By  Cash,  Pritchard "  97. 

By  Cash,  Dr.  Hewitt "  128. 

By  Cash,  Faculty "  129. 

By  Cash,  Folwell "  130. 

By  Cash,  Bowman % "  181. 

By  Cash,  Piitchard "  132. 

By  Cash,  Faculty *'  155. 

By  Cash,  Bowman ••  160. 

By  Cash,  Pritchard "  161. 

By  Cash,  Thompson "  166. 

By  Cash,  Faculty "  168. 

By  Cash,  Lundeen **  160. 

By  Cash,  Leouard "  170. 

By  Cash,  Miss  Campbell **  171. 

By  Cash,  Bowman "  176. 

By  Cash,  Pritchard "  176. 

ByCash,Smith "  190. 

By  Cash,  Faculty ••  324. 

By  Cash,  BfisslCampbell '*  326. 

By  Cash,  Bowman **  33a 

By  Cash,  Faculty "  384. 

By  Cash,  Bowman "  885. 

By  Cash,  Faculty "  415. 

By  Cash,  Lundeen "  416. 

By  Cash,  Miss  Campbell "  417. 

By  Cash,  Bowman "  418. 

By  Cash,  Thompson "  426. 

To  Balance  to  Current  Expense $26,188  33 


$2,285  00 

15  00 

10  00 

2,295  00 

16  00 

10  00 

2,396  00 

15  00 

25  00 

10  00 

260  00 

200  00 

2,396  00 

15  00 

10  00 

60  00 

2,306  00 

400  00 

15  00 

10  00 

2,386  00 

16  00 

10  00 

26  00 

2,996  00 

250  00 

200  00 

100  00 

16  00 

10  CO 

•  00 

2,680  00 

60  00 

16  00 

2,630  00 

16  00 

2,630  00 

88  SS 

140  00 

15  00 

85  00 

$26,188  33    $28,188  33 
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1877. 

Dec. 

Dec. 

Dec. 

Dec. 

1878. 

Jan. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 

April 

April 

May 

May 

May 

June 

.hitif 

JUIK' 

July 

Sept. 

Sf'i.t. 

Oct. 

Oct. 

(U't. 

Nov. 

Nov. 

Nov. 


EMPLOYEES  AND  WORKMEN. 

24,  RyCash,  Wood Vooctaer No. IS.  flSit 

U4,  By  Cash,  Chambers ••  14.  atii 

24,  By  Cash,  Bryant "  '15.  C7  •• 

1,  By  Cash,  Smith ••  "».  um 

31,  By  Cash,  Bryant  "  51.  nm 

31,  By  Cash,  Chambers "62.  30i» 

31,  By  Cash.  Wood •*  63.  i$m 

28,  By  Cash,  Chambers **  «3,  aooa 

2>«,  By  Cash,  liryant, "  84.  t7io 

2H,  ByCash,  Wood "  ».  is  10 

31.  By  Cash,  Bryant **  loo.  $i » 

31,  !'.>  (ash.  Chambers **  loi.  aon 

31.  By  Cash.  Wood "  102.  ]«» 

30.  By  Casli.  Bryant "  135.  <?• 

30.  By  (ash.  Wood ••  137.  18 » 

:;,  By  Cash.  Chambers **  146.  75  01 

31,  By  Cash.  Bryant •'  167.  (m 

31.  By  ("asli,  \V«.od ••  160.  1100 

:>,  By  Ca^h.  Kockwood •*  167.  UOI 

n.  By  Cash,  Bryant ••  172.  (700 

C.  ByCasli,  Wood "  174.  1800 

4,  By  (  ash.  Jlililnth **  253.  S600 

.TO,  I'.y  Cash.  Bryant *•  325.  6(00 

30.  By  Cash,  Wood "  329.  1800 

31.  By  (ash.  Wood "  387.  1800 

:n.  By  C:i*«h,Chaml>crs "  388.  45  00 

31.  Jiy  Cash,  Bryant "  389.  (5  00 

'M,  i'.y  Cash.  P.iyant  "  423.  (50O 

30,  Bv  C;'.sh.  Cliambers "  424.  4500 

30.  ByCash.  Wood ••  425.  18  00 

lo  Bahiiict'  to  Current  Expense $1,182  25 


KXPKUIMEXTAL  FARM. 


$1.182  25     $1,100 


Dr. 

1H78. 

.Fuly  1.  To  Casli,  Farm  Products 

Nov.  30,  To  Casli,  Farm  Products 

Nov.  .30,  To  Cash,  Work  on  Campus 

Cr. 
1^77. 

Dec.  24,  P.y  Cash.  Fiistis Voucher  No.  12. 

April  3,  By  Cash.  Fust  is "      114. 

April  3,  By  Cash,  Eustis ♦•      115. 

April  13.  By  Ca.sh,Tl»umpS(Ui ••      112. 

April  30,  By  Cash,  Eustis  ••      136. 

May  1.  By  (ash,  Eustis ••     139. 

May  2,  ByCash.  Munn *'     142. 

May  3,  By  Cash,S<l»midt *•     147. 

May  31,  By  Cash,  Eustis ••     163. 

May  3,  By  (ash,  Eastwood "     191. 

May  7,  By  Cash,  Manchester ♦•     193. 

May  21,  By  Cash,  Shumway "     200. 

June  1,  By  Cash,  Eustis "     223. 

June  1,  By  Cash,  Horses ••     224. 

June  3,  By  Cash,  Shumway "     228. 

June  3,  By  Cash,  Munn •*     227. 


$432  18 
221  41 

57  42 


190  00 

nil 

8500 

7W 
56« 

3135 
15  » 
110 

mm 

•  » 

15tt 


\ 
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June 

24, 

June 

». 

July 

1, 

July 

18. 

July 

w. 

July 

JW. 

Aug. 

5. 

July 

31, 

July 

31. 

Sept. 

10, 

Aug. 

30, 

Sept. 

2. 

Sept. 

3, 

Sept. 

28, 

Sept. 

3U, 

Oct. 

2, 

Oct. 

19, 

Oct. 

31. 

Nov. 

"~. 

Nov. 

» 

Nov. 

""". 

Nov. 

30, 

Dec. 

9. 

1877. 

Dec. 

15. 

Dec. 

22, 

Dec. 

26. 

1878. 

Jan. 

25, 

Jan. 

11. 

Feb. 

16, 

Feb. 

23, 

April 

April 

5. 

May 

2. 

June 

4. 

June 

20, 

June 

1. 

Sept. 

17, 

Sept. 

30, 

June, 

Oct. 

29, 

Oct. 

4. 

Oct. 

4, 

Oct. 

7. 

Dec. 

6, 

1877. 

Dec. 

29. 

Dec. 

24, 

1878. 

Jan. 

15, 

Jan. 

31, 

Feb. 

28, 

April 

1, 

April 

1. 

By  Casb,  Galladine Voucher  No.  247. 

By  Cash,  Plough **  249. 

By  Cash,  Eustis *'  2C5. 

ByCash.Fhillpfl "  262. 

By  Cash,  Linton **  263. 

By  Cash,  Reynolds **  266. 

By  Cash,  Kustis **  278. 

By  Cash,  Account  Current **  287. 

By  Cash,  Account  Current **  289. 

By  Cash,  Manchester **  298. 

By  Cash,  Barret "  304. 

By  Cash,  Mahafla "  806. 

By  Cash,  Eustis "  310. 

By  Cash,  Barret .  **  320. 

By  Cash,  Eustis '•  327. 

ByCash,Budd *•  366. 

By  Cash.  Drive  Well **  383. 

By  Cash,  EuRtis •*  386. 

By  Cash,  Account  Current **  409.        , 

ByCash,Swan "  410. 

By  Cash,  Incidentals "  411. 

By  Cash,  Eustis "  422. 

By  Cash,  Geo.  A.  Wood "  449. 

To  Balance  to  Current  Expense $14)57  45 


ADVERTISING  ACCOUNT. 

By  Cash,  Ariel, Voucher  No.   1. 

ByCasb,  Ariel "  3. 

By  Cash,  Fanners  Union "  18. 

ByCash,  Ariel *•  43. 

By  Cash,  Anti-Monopolist "  4a 

ByCash,Ariel ••  67. 

By  Cash,  Farmers  Union •*  72. 

By  Cash,  yearly  account "  no. 

By  Cash,  Anti-Monopolist "  117. 

ByCash,  Ariel *'  141. 

ByCash,Ariel "  230. 

By  Cash,  Anti-Monopolist **  242. 

By  Cash,  Holliday "  296. 

ByCash,Ariel **  314. 

By  Cash,  Anti -Monopolist **  323. 

By  Cash,  Freie  Presse *'  332. 

ByCash,  Crist **  360. 

ByCash, Ariel *•  363. 

By  Cash  Pioneer  Press •'  371. 

By  Cash,  Tribune ••  373. 

ByCasb,  Ariel "  430. 

To  Balance  to  Current  Expense 

REPAIRS  ACCOUNT. 

By  Cash,  Savidge Voucher  No.  19. 

By  Cash,  Cauvett  &  Co ••  i«. 

By  Cash,  Williams "  9L 

By  Casb,  Savidge "  47. 

By  Cash,  Savidge "  76. 

By  Casb,  Savidge ••  io7. 

By  Cash,  Savidge ••  106. 


1806  90 


29  00 
17  00 

55  00 

17  88 
16  18 

18  08 
65  00 
83  83 

636  96 
41  61 
37  57 
16  00 

56  00 
15  00 
55  00 
20  00 

10  00 
65  00 

667  25 

11  37 
960 

65  00 
9  72 


$2,668  46   $2,668  46 


666 

6  66 

16  67 

6  66 

66  00 

6  66 

7  60 

353  40 

66  00 

20  00 

6  66 

62  60 

300 

6  70 

62  60 

800 

^60 

13  32 

70  00 

15  75 

666 

$80690    $80690 


80  6$ 
35  76 

196 
16  15 
IS  66 

826 
12  60 


ao 


AKKUAL  BEPOKT. 


May 

3, 

May 

3. 

May 

a. 

May 

21, 

March  25, 

June 

«. 

June 

15. 

June 

18. 

July 

20. 

Aug. 

26. 

Sept. 

2. 

Sept. 

17. 

Sept. 

w. 

Oct. 

3. 

Oct. 

12. 

Oct. 

31, 

Nov. 

7. 

Nov. 

», 

Dec. 

18. 

Nov., 

Dec. 

20, 

By  Cash,  Cauvett  &  Co Voucher 

By  Cash.  Cauvett  *Co 

By  Cash,  Famham  &  Lovejoy 

By  Cash.  Savidge 

By  Cash.  Locks 

By  Cash  JCurtaiu  Fixtures 

By  Cash.  Curtains 

By  Cash.  Truesdall  &Boutell 

By  Cash.  Savidge 

ByCash,  A.  A.  Pond ; 

By  Cash.  Donigsbear 

ByCash,  J.  W. Perlcins 

By  Cash.  Chas.  A.  Bicknell 

By  Cash,|North  Star  Iron  Works 

By  Cash.  Talbert.A  White 

By  Cash.  A.  A.  Pond ... 

By  Cash,  Cauvett  &  Co 

By  Casli,  St  Anthony  Iron  Works 

ByC^h.  Pond 

By  Cash.  Savidge 

ByCash.  Rowley 

To  Balance  to  Current  Expense 

INSURANCE  ACCOUNT. 


No.  144. 
**      146. 

"     lao. 

154. 
180. 
206. 
211. 


»» 
*t 
•« 

"      Ml. 

**      264. 
«« 

«t 

4* 
•  « 


«t 


2»8w 
306. 

315. 
316. 
366. 
377. 
309. 
407. 
406. 
452. 


«* 
«( 

4« 
tt 
fl 

"      467. 
*'      465. 


$1,843  18 


80  li 
14  M 
18  57 
13  96 
18  25 
IS 
20  00 

12  » 
46  S$ 

400  00 

2» 

»  » 

36  00 

17  n 

500  00 

4187 

112  83 

209  9S 

13  09 
465 


$1,843  18     $1,848  U 


CR. 
1878. 

July    10.    ByCash Voucher  No.  268. 

Mar.     3.    ByCash "      94. 

May     3.    ByCash ••     148. 

Aug.     2.    ByCash "     277. 

To  Balance  to  Current  Expense 


10  »l 
5»00 

75  00 
18010 


$819  81 


FUEL  ACCOUNT. 


$819  81        8811 81 


CR. 


Jan. 

29. 

Feb. 

17. 

May. 

2. 

June 

23. 

Nov. 

2. 

Nov. 

7. 

BylCash,  Lane Voucher  No.  46.  $3200 

ByCash.Lane "      68.  2100 

ByCash,  Northwestern  Fuel  Company.              "     143.  18  00 

By  Cash,  Hubbard *'     246.  8800 

ByCash.iMulford **     400.  72888 

ByCash,  Northwestern  Fuel  Company.              **     406.  fl8*S 

To  Balance  to  Current  Expense $1,460  63 


PLANT  HOUSE  ACCOUNT. 


$1,409  63     $1.4808} 


1878. 
July 
Nov. 


1. 


Jan. 

2. 

Feb. 

2. 

Mar. 

6. 

April 

2. 

May 

1. 

July 

22. 

Dr. 


To  Cash,  Sales  of  Flowers 

To  Cash,  Sales  of  Flowers 

Cr. 

ByCash,Geo.  A.  Wood Voucher  No,  38. 

By  Cash,  Geo.  A.  Wood "      61. 

By  Cash,  Geo.  A.  Wood *•      69. 

By  Cash,  Geo.  A.  Wood "     ill. 

By  Cash,  Geo.  A.  Wood **     l4iL 

By  Cash,  Geo.  A.  Wo6d **     271. 


$64  23 

15  32 


8318 
2188 
2181 
28  38 

S3  88 
8188 
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July    31.    By  Cash,  Account  Current VoucheiiNo.  288. 

Sept.   13.    By  Cash,  Geo.  A.  Wood "     312. 

Oct.      3.    By  Cash.  Geo.  A.  Wood ♦•     369. 

Nov.     4.    By  Cash.  Geo.  A.  Wood "     404. 

Dec.     9.    By  Cash,  Geo.  A.  Wood •*     iso. 

To  Balance  to  Current  Expense 

CHEMICAL  LABORATORY  ACCOUNT. 

Dr. 


1878. 
June 
June 
June 


Dec, 


DEPARTMENT  OF  PHYSICS. 

Cr, 

June    15,    By  Cash,  Account  Current Voucher  No.  214. 

To  Balance  to  Current  Expense 


MUSEUM  OF  TECHNOLOGY. 

Cr. 

June    16,  By  Cash,  Account  Current, Voucher  No.  210. 

To  Balance  to  Current  Expense 

LIBRARY  EXPENSE  ACCOUNT. 

1877. 

Dec.     24,  By  Cash,  Campbell Voucher  No.  11. 

1878. 

Jan.      3,  By  Cash,  Visa  Rolllt ••  29. 

Jan.      9,  By  Cash,  Freight ••  31. 

Jan.    22,  By  Cash,  Express **  36. 

Jan.    31.  By  Cash,  Campbell "  64. 

Feb.      5,  By  Cash,  Miss  Rollit "  62. 

Feb.      6,  By  Cash,  Express "64. 

Feb.     19,  By  Cash.  Freight *•  69. 

Feb.     19.  By  Cash,  Express •*  70. 

Feb.     26,  ByfCash,  Sundries "  73. 

Feb.    28.  BylCash,  Campbell "  82. 

March  1.  By  Casli,  Miss  Rollit "  86. 

March3l,  By  Cash, (Campbell.. ••  99. 

April  30,  By  Cash,  Campbell •*  133. 

May    90.  By  Cash.  Campbell **  158. 

June     6,  By  Cash,  Campbell **  173. 

April     1,  By  Cash,  Miss  Rollit "  184. 

May    11,  By  Cash.  Miss  RoiUt "  199. 

Jane     4.  By  Cash,  Miss  Rollit '*  231. 

Sept.    14,  By  Gash.  Keyser •*  313. 

Sept.    30,  By  Cash.  Miss  Rollit '*  328. 

Jvne,  By  Cash,  Miss  Rollit "  334. 

Aug.    30,  By  Cash,  Miss  Rollit **  348. 

Oct.     31.  By  Cash,  Miss  Rollit "  390. 

Nov.    30,  By  Cash,  Miss  Rollit "  419. 

To  Balance  to  Current  Expense 


113  97 

40  68 

44  04 

32  19 

26  66 

9837  78 

$417  33         $417  38 


6,   To  Cash.  From  Students $447  33 

6.   To  Cash,  Sales  of  Apparatus 26  70 

6,   To  Cash,  Discount  for  Analyses Ill  40 

Cr. 

By  Cash, Voucher  No.  448. 

To  Balance  to  Current  Expense 76  00 


114  23 


23  37 


S6S6  34 


669  43 


$660  43         $659  43 


114  23 


$114  23         $114  23 


23  37 


$2337         $2337 


50  00 

6  96 

380 

2  50 

50  00 

17  32 
1  00 
6  42 
1  10 
780 

60  00 

18  00 
60  00 
60  00 
50  00 
60  00 

17  62 

19  27 

18  16 
26  09 
60  00 

662 

6  07 

60  00 

50  00 


$66634         $66694 
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▲XNUAL  REPORT, 


LIBRARY  FACULTY  FUND. 

Dr. 
1878. 

Feb.    20,   To  Ga-sh,  Dictionary $  8  7S 

Feb.    26,   To  Cash,  German  Book ..  too 

Oct.     — ,   To  Cash,  J.  G.  Moore 83  37 

Cb. 

Feb.  83,  ByCash,Foote Voucher  No.  161. 

Jan.  21,  ByCash. Foote ••  1T7. 

Feb.  16,  ByCash,  Foote "  178. 

April  1,  ByCash, Foote "  182. 

June  10,  ByCash,  Freight.  , "  207. 

June  16,  By  Cash,  Freight "  213. 

July  11,  By  Cash,  Pott,  Young  A  Co "  2G0. 

Aug.  8,  By  Cash,  Freight "  344. 

June  1,  By  Cash,  Van  Nostrand **  361. 

Oct.  11,  By  Cash,  Casino "  376. 

Oct.  14,  By  Cash.  Pott,  Young  &  Co "  379. 

Dec.  18,  ByCash,Book8 *'  461. 

To  Balance  to  Current  Expense 1758  58 


$18  7* 

24» 

7100 

19  » 

3» 

17  51 

2M3f: 

470 

8« 

40  17 

3u;os 

S09 

$801  70         $101  TO 


LIBRARIAN'S  FUND. 


Dr. 

1878. 

July  11.  To  Cash,  Interest 

July  12.  To  Cash,  Rockwood 

Nov.  1.  To  Cash,  Dictionary 

Nov.  1.  To  Cash,  Curtains 

Dec.  6.  To  Cash,  Interest 

Cr. 

Nov.     1.    By  Cash,  Segner Vouclier  No.438. 

Nov.    26.    ByCash.  Smith •*     iSL 

By  Balance  to  Current  Expense 

READING  ROOM. 


238 

30 

886 

7  SO 

2  78 


811 

1081 

8TI 


$2178      $nii 


Db. 


May 

8. 

April 

24. 

June 

8. 

June 

la 

June 

la 

Jan.  7. 

Jan.  31. 

Feb.  98. 

Mar.  4. 

Mar.  — . 


To  Cash,  Binders 

To  Cash,  Binders 

To  Cash,  Covers 

To  Cash,  Binders 

To  Cash,  Covers 

Cr. 

By  Gash,  Money  orders Voucher  No.  431 

By  Cash,  MinneapolivFost  Office •*     4S8. 

ByCash,  Ourth **     4$4. 

ByCash.  Barret  A  Go "     4M.     , 

ByCash,  Barret  aGo ** 

To  Balance  to  Current  Expense 


1 14 
1  80 
08 
1  60 
27$ 


Mil 
881 

urn 


IS 
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STUDENTS'  FEES. 


Jan. 

1 

July 

t 

Sept. 

30, 

Oct. 

18, 

Nov. 

30, 

Dr. 


ToCash $85  00 

To  Cash 35  00 

ToCash 1,200  00 

ToCash 100  00 

To  Cash 250  00 

By  Transfer  from  Incidentals 

By  Balance,  Current  Expense 


$700  35 
969  G5 


GEOLOGICAL  SURVEY. 


$1,670  00      $1,670  00 


Dr. 
1878. 

April     5,    ToCash $1,000  00 

June    2C,   ToCash ..       l.ooo  00 

Ck. 

■ 

By  Balance  from  last  statement 

By  Transfer  Museum  from  Current  Expense 

1877. 

Dec.     24,    ByCash,  Winchell Voucher  No.  lo. 

Dec.     31,    ByCash,  Juni •'  21. 

Dec.     31,    By  Cash,  Balance  Account  Current *•  26. 

1878. 

Jan.     28,    By  Cash,  Expense  Account *'  44. 

Jan.     31,    By  Cash,  Winchell *•  54. 

Feb.      2,   ByCash,JunI "  80. 

Feb.      ft,    By  Cash,  Herrick ••  63. 

Feb.     28,    ByCash.  Winchell *'  78. 

March31,    ByCash,  Winchell "  98. 

April  10,    By  Cash,  Benjamin *•  118. 

April   10,    By  Cash,  Benjamin •*  119. 

May    30,   By  Cash,  Winchell "  134. 

May    31,    By  Cash,  Winchell "  156. 

May      9,   By  Cash,  Expense  Accouni "  162. 

June    13,    By  Cash.  Winchell *•  ao9. 

June    15,   By  Cash,  Analyses *'  212. 

Mmy     27,    By  Cash,  Greeley *•  218. 

May    30,   ByCash,  Whitman "  221. 

June     3,   ByCash,HalI "  225. 

June     4,    By  Cash,  Blankets "  228. 

Jane     4,   By  Cash,  Field  Expenses *'  129. 

June     8,   ByCash,  Tents "  234. 

June    22,   By  Cash,  Field  Expenses *'  343. 

ByCasta,Boat *•  246. 

By  Cash,  Field  Expenses "*  260. 

By  Cash,  Blankets **  2S1. 

July      3,   By  Cash,  Janney  Bros "  256. 

July      6.   By  Cash,  Lathe  and  Apparatus '*  261. 

July    11,   ByCaeh.Green "  272. 

July    36,   By  Cash,  Expense  Account **  373. 

July    30,   ByCash, Smith *'  374. 

Aug.    3S,   ByCash,Juni "  384. 

Aug.    30,   ByCash,  Hall **  883. 

Sept.     3,    ByCMh,  Malman "  381. 

Sept.     3,   By  Cash,  McLennan  *  Co '*  392. 

Sept.   10,   By  Cash,  Bowman "  294. 


$5.522  04 

603  03 

200  00 

7  50 

14  IS 

31  3> 

200  00 

9  37 

960 

20i>  00 

200  00 

37  25 

31  30 

200  00 

?U0  00 

100  00 

300  00 

40  00 

3  35 

100  00 

75  00 

10  00 

60  00 

31  Ot 

10  00 

70  00 

34  46 

10  00 

13  40 

145  00 

43  75 

100  00 

0  00 

78  36 

100  00 

127  34 

14  69 

24  ANKUAL  REPOBT. 

Aug.    24,  By  Cash,  Mclennan  &  Co Voucher  No"  297.  14  89 

Aug.    26,  By  Cash,  Blankets "299.  5  00 

Aug.    27,  ByCash,Snow ♦*  300.  94  00 

Aug.    29,  ByCash,  Winchell ••  302.  20000 

Aug.    29,  ByCash,  Hill •*  303.  2100 

Sept.   30,  By  Cash,  Wilson ''  321.  32  40 

Sent.   30,  By  Cash,  Wilson • "  322.  244 

Aug.      8,  ByCash,  Wiland.  '*  365.  sn 

Oct.      3,  By  Cash,  Winchell "  367.  20000 

Oct.     14,  By  Cash,  Pott,  Young  &  Co **  379.  246S 

Sept.   — ,  By  Cash,  Mayhew \..  *•  391.  2048 

Sept    26,  By  Caah,  Mayhew "302.  2143 

Sept.   28,  By  Cash,  Cariboo **  393.  lOOO 

Oct.     — ,  ByCash,Hall "  394.  630 

Oct.     — ,  By  Cash,  Mayhew "  395.  1097 

Oct     26,  By  Cash,  Mayhew, "  396.  1017 

Oct     30,  By  Cash,  Morrison **  397.  4087 

Oct     30,  By  Cash,  Lightbody "  396.  11384 

Not.    — ,  ByCash,Hall "  400.*  5700 

Nov.     2,  By  Cash,  Winchell *'  403.  »000 

Nov.     4,  ByCash,Hall "  406.  lOOflO 

Nov.    30,  By  Cash,  Winchell "  420i  a»oo 

Nov.    30,  ByCash,Hall **  421.  lOOOO 

Nov.    19,  ByCash,Hall "  427.  20000 

Dec.      7,  By  Cash,  Malman "  431.  11400 

March  25,  By  Cash,  Analyses "  109.  00  00 

May    31,  By  Cash,  Advertising "  458.  980 

Aug.    31,  By  Cash,  Supplies "  439.  1458 

Aug.    31,  By  Ca«h,  Incidentals "  450.  3801 

Aug.    31,  By  Cash,  Incidentals *•  46a  617 

Aug.    31,  By  Cash,  Freight **  461.  3298 

Aug.    31,  By  Cash,  Apparatus "  462.  13745 

Aug.    31,  By  Cash,  Supplies "  463.  loeil 

Sept    30,  By  Cash,  Transportation "464.  85  00 

April  15,  By  Cash,  Field  Expenses "466.  eooo 

Oct     30,  By  Cash,  Field  Expenses "  467.  5000 

Nov.    26,  By  Cash,  Field  Expenses "  468.  7500 

By  Balance,  Museum 420  94 

To  Bal  ance $10,069  15 

$12,069  16    912,000  15 
MUSEUM  ACCOUNT. 
1878. 

Jan.    31,  ByCash,  Paul Voucher  No.  66.  $12450 

Feb.    20,  By  Cash,  Minerals *•  71.  lOBOO 

March  7,  By  Cash,  Herrlck "  90.  405 

April     1,  ByCash,Juni "  105.  450 

April     1,  ByCash,Juni "  106.  645 

April  16,  By  Cash,  Herrick "  127.  488 

May    11,  By  Cash,  Syffert "  164.  1650 

April  29,  By  Cash,  S>ffert "  189.  1050 

May    26,  By  Cash,  Syffert "  217.  17» 

May    29,  By  Cash,  Syffert *'  219.  488 

June   12,  By  Cash,  Gardiner "  240.  12T8 

Aug.    23,  By  Cash,  Herrlck "  283.  97» 

May    19,  By  Cash,  Sundries "  290.  1341 

To  Balance  to  Geological  Survey 420  94 

$43094        $4»9» 
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BUILDING  ACCOUNT. 
Db. 
To  Balance  from  last  Statement $7,457  09 

Cr. 

1878. 

Aug.    23,   By  Cash,  Wheaton  &  Reynolds Voucher  No.  285.  $1,165  99 

By  Balance 6,29110 

$7,457  09      $7,457  09 
HEATING  AND  FURNISHING. 

Dr. 

* 

To  Balance  from  last  Statement $245  86 

Cr. 

1877. 

Dec.     22,    By  Cash,  Museum Voucher  No.   5.  $25  00 

1878. 

Mar.      2,    By  Cash,  Museum "       87.  25  90 

April   13,    By  Cash,  Beunet "     121.  05  55 

By  Balance 129  41 

■«245  86         $245  86 
EXPERIMENTAL  FARM   FUND. 

Dr. 

To  Balance  from  last  Statement $071  87 

LAND  SALES'  FUND. 

Dr. 

To  Balance  from  last  Statement $813  42 

SALT  LAND  SALES. 
Cr. 

Oct       4,    By  Cash,  Wright Voucher  No.  370.  48  00 

Dr. 

Oct.     30,   To  Cash,  Sale  of  Land $2,94164 

By  Balance 2,893  64 

$2,941  64      $2,941  64 
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SUMMABT  OF  ACCOUNTS, 

Building  Account,  to  Balance IM9110 

Heating  and  Furnishing,  to  Balance 1941 

Experimental  Farm  Fund,  to  Balance en  IT 

Land  Sale  Fund,  to  Balance 8is« 

Salt  Land  Sales,  to  Balance 2,883  M 

Current  Expense,  to  Balance 2N» 

Oeologieal  Surrey,  by  Balance $10/M9  ift 

Balance  on  Hand l,OM  67 

f  11,00S  72    111,089  n 


TWELFTH  ANNUAL  REPORT 


OP  THE 


OF  THE 


University  of  Minnesota 


TO  THE 


BOARD  OF  REGENTS. 


1877-8. 


The  University  of  Minnesota, 
Minneapolis,  Minn, 

December  31,  1878. 

Sir:     I  have  the  honor  herewith  to  transmit  the  twelfth  annual 

report  of  the  condition  and  progress  of  the  University, 

I  have  the  honor  to  be, 

Very  respectfully, 

Your  obedient  servant, 

WILLIAM  W.  FOLWELL, 

President. 
To  the  Hon.  Henry  H.  Sibley, 

President  of  the  Board  of  Resrents. 


REPORT  OP  THE 


PRESIDENT  OF  THE  UNIVERSITY. 


To  the  Honor (dfls  the  Board  of  Regents: 

The  University  year  1877-8  began  on  the  11th  day  of  September, 
1877,  and  ended  June  6th,  1878.  The  dates  of  the  recesses  and  legal 
holidays  may  be  seen  in  the  annual  calendar  for  the  year. 

rehsoxs  axd  duties. 

ATTENDANCE. 

The  following  tables  exhibit  the  enrollment  and  classification  of 
tudents  for  the  year: 

SUMMARY — 1877-78. 


COLLEGE  OR  DEPARTMENT. 


-i^^ace,  Literature  and  the  Arts. 

^^<ilianlc  Arts 

^S^iculture 


C^oli 


egiate  Department. 


Totals. 


CLASS. 


( Senior  . 
-  .luiiior. 
( Speciul 

<  Senior. 
I  Junior., 


Special 


f First... 

I  Second. 
Third  ., 
Fourth. 

,  Special. 


Gentlemen. 

Ladies. 

11 

IG 

1 

3 

8 

1 

•> 

1 

15 
35 
48 
03 
42 

12 
11 
29 
47 
26 

235 

136 

14 
24 
1—39 


1 
2—3 

1—1 


27 


46—73 
77 

110—187 
68—68 


371 
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OR  BY    CLASSES   ONLY. 

Seniors— of  all  Departments 15 

Juniors— of  all  Departments 2S 

Sophomores— First  Class,  Collegiate  Department 27 

Freshmen— Second  Class,  Collegiate  Department 46—114 

Prenar^torv  i  Third  Class,  Collegiate  Department 77 

^^^^^'^'^^^^^^'l  Fourth  Class,  Collegiate  Department ..I10-W7 

Special W^l^ 

Total J^ 

COLLEGE  OF  SCIENCE,  LITERATURE   AND  THE   ARTS. 


CLASS. 


Senior 


J  I- MO  II. 


Totals. 


COURSE. 


\  Cla«*sical. 
-  Scientific. 
f  Modem.. 


f  Classical. 
j  Scientific. 
j  Modern.  . 
LSpeciall.. 


Gentlemen. 


Ladies. 


5 
5 
1 

7 
6 
2 
2 
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2 
1 

1 

4 
3 


11 


COLLEGE  OF   MECHANIC  ARTS. 


TotlL 


5 
7 
1-14 

8 

M 
5 


CLASH. 


Skniok 
Junior. 


Totals, 


COURSE. 


Mech.  Engineering, 


}  Civil  Engineering... 
i  Mech.  Engineering. 


Cicntlemen. 

Ladies. 

1 

1 

1 

3 

TotiL 


COLLEGE    OF    AGRICULTURE. 


s  V  Kc  I A  I.  Stl  d  knts— Gentlemen L 
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COLLEGIATE   DEPARTMENT. 


COURSE. 


( Classical . 
-^Scientiflo. 
t  Modern. . 


( Classical  . 
-J  Scientific , 
(  Modern . . 


Classical 

Hcientiflc.  .v 
Modern 


( Classical. 
-j  ScieiitiJic 
i  Modern.. 


Gentlemen. 

Ladies. 

5 
9 

1 

2 
4 

6 

16 

12 

18 

12 

5 

1 
3 

1 

35 

11 

13 
24 
11 

1 

3 

25 

4S 

29 

13 
49 

1 

4 
12 
31 

63 

47 

42 

26 

203 

125 

Total. 


7 

13 
7 


27 


19 
16 

12 


46 


14 
27 
36 


77 


17 
61 
32 


110 


66 


328 


ADMISSIONS. 


1877  the  experiment  of  holding  examinations 
ious  parts  of  the  state,  which  had  long  before 
hich  had  received  the  sanction  of  the  board  of 
b  in  practice. 

5  enrollment  and  examination  of  an  unprece- 
>er  of  candidates.  This  was  partly  due  to  the 
3  declaration  of  intention  to  enter  the  Univer- 
t  an}^  persons,  without  restriction,  were  allowed 
ersons  were  enrolled  in  Dodge  Center,  St.  Cloud, 
y,  NewUlm,  Owatonna,  Champlin,  Rochester, 
ir  and  Redwood;  81  were  enrolled  in  Minne- 
23  at  and  after  the  opening  of  the  scholastic 
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year.  Total  of  examinees,  330.  Of  this  total,  12  on  learning  the 
nature  of  the  examinations  withdrew,  and  95  submitted  to  partial 
examination  only.  Accordingly  223  persons  were  fully  examinei 
From  this  number  subtract  43  who  failed,  and  there  remain  180 
successful  candidates.  130  of  these  joined  the  classes  in  September 
or  later.  In  the  course  of  the  year  34  persons  from  the  number  of 
candidates  whose  examinations  were  at  first  incomplete  or  nnne- 
cessful,  were  admitted,  and  three  were  admitted  without  examina- 
tion, by  vote  of  the  general  faculty. 

The  whole  number  of  new  students  admitted  to  instruction  in 
the  year  1877-8  was,  as  above,  one  hundred  and  sixty-seven  (Iff.) 
They  selected  their  courses  of  study  as  follows: 

Classical  Course — Grentiemen 16 

Ladies 4—20 

Scientific  Course — Gentlemen 55 

LaiUes 17-tt 

Modem    Course — Gentlemen 4 

Ladies 37-41 

Selected  Studies — Gentlemen 20 

Ladies lir^ 

Total W 

The  average  per  cents  of  merits  for  the  eletnentary  branches,  ft 
which  all  applicants  are  by  rule  examined,  were  as  foUows: 

Reading,  76;  Writinflr,  72;  Spelling,  73;  English  Grammar,  59;  Aritlmi0&,  % 
Elementary  Algebra,  72;  Geography,  77;  United  States  History,  68;  Av«age,tt 

In  the  report  for  the  year  to  the  State  Superintendent  rf  pnbBe 
instruction,  may  be  found  a  particular  account  of  the  maimer  in 
which  the  "local  examinations^^  for  admission,  were  condnctrf 
during  the  summer  of  1878,  by  committees  of  the  General  Faculty, 
acting  under  their  regulations.  ^ 

GBADUATIOKS. 

The  sixth  Annual  Commencement  was  held  in  the  Assembly  tf: 
of  the  University,  on  June  6th,  1878.  The  exercises  were  coniodd 
according  to  the  following  programme. 
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The  University  0/  Minnesota^  Sixth  Annual  Commencement, 

June  6th,  1878. 

ORDER, 

lufiic — Overture  "Invocation  A  Ste.  Cecille/'  Lamotte, 
^yer — By  the  Rev.  Henry  Cross,  D.  D,  of  St.  Paul. 
fusic — Romance  "Youth's  Prayer,"  Thiele, 

Ho  Salutatoria* Miss  Robinson. 

tion — ^The  Town  Meeting Mr.  Bryant. 

tion — ^The  Mechanical  Engineer Mr.  Bushnell. 

tion — Man  the  "  Roof  and  Crown  of  Things' ' .  .Mr.  Couillard. 

Music — March  from  Tannhaeuser,  Wagner. 

tion — An  International  Code Mr.  Howell. 

tion — Liberty  and  Philosophy Mr.  Lewis. 

aj — ^The  Golden  Age Miss  Maes 

tion — Public  Opimon Mr.  Newton. 

Music — Selection  "Girofle  Girofla  '*  Lecocq. 

tion — Music  in  Civilization Mr.  Prichard. 

tion — Has  every  Man  his  Price? Mr.  Smith. 

^tion — Communism Mr.  Taylor. 

ytion — Social  Science  and  Legislation Mr.  Warren. 

Music — Fantafiia  for  Violin,  Weissenhom. 

ktion — Skilled  Labor Mr.  Williams. 

ition — No  Caste  in  Education Mr.  Wood. 

ay — Foundation  Stones — Valedictory* Miss  Getchell. 

Music — Overture  "Stradella,"  Flototc. 

Conferring  of  Degrees. 

Music — Kutschke  Polka,  Stasny, 

Benediction. 
By  election  of  the  class. 

The  degrees  conferred  were  as  follows: 

CX)LLEGB  OF  SCIENCE,  LITERATURE  AND  THE  ARTS. 

Bachelors  of  Arts. 

Kan  Clarence  Bryant St.  Peter. 

hn  Hamilton  Lewis Monticello. 

joi.  Rogers  Newton Maple  Grove. 

in  Roland  Pnchard Judson. 

ttiel  Williams Lime  Springs,  Iowa. 

Bachelors  of  Scieyice. 

6d,  Ledie  Couillard Richfield. 

Mie  Qetchell Minneapolis. 

htm  Tonej  Howell Chatfield. 

17  Warwick  Robinson Minneapolis. 
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Harvey  Jay  Smith Red  Wing. 

Myron  De  Vere  Taylor Melrcae. 

William  John  Warren Hedfbrd. 

Henry.Clay  Leosard,  (B.  C.  E.,  1875) Washingtm. 

Bachelors  of  Literature. 

Muy  Ann  Maes Owatouu. 

G«orge  Albert  Wood EUiota. 

COLLEGE   or  MECHANIC  ARTS. 

Bachelor  of  Mechanical  Engineering. 
CharleB  Spencer  Bashnell Minneapalii. 

A  brief  address  delivered  to  the  candidates,  is  offered  to  be  pnih 
with  this  report. 

THE   WORK   OF  THE   YEAR. 

The  first  term  of  the  year  began  September  lltb,  and  endcdl 
cemcer  6th,  1877;  the  second  term  extended  from  December  111 
1877,  to  March  6th  1878,  and  the  third  from  March  19th,  to  J" 
6th,  1878.  The  whole  number  of  working  days  was  181.  T 
following  table  exhibits  the  work,  as  to  kind  and  amount  perfijtn 
in  the  several  departments  of  instruction  aa  reported  by  the  Mp" 
tive  ofBcers  in  charge.  In  addition  to  the  information  gim 
previous  tables,  this  notes  the  text  books  used,  or  specifies  leeta 
when  the  instruction  was  so  given.  The  inspection  of  tmaa 
tion  and  many  other  papers  could  not  be  included  in  sotk' 
exhibit. 


UNIVERSITY   OF  MINNESOTA. 


3' 


Tttxt  Book. 

Instructor. 

1. 

Olney. 

Thompson. 

, 

Peek. 

it 

, 

Snell. 

>< 

Olney. 

1  \ 

. 

Looini.s. 

•< 

• 

Olney. 

•i 

, 

Todhuiiter. 

»« 

• 

Ficklin. 

ti 

Barker. 

Peckliaui. 

• 

Lectun^s. 

" 

. 

<D 

>( 

(i 

" 

• 

*          • 

• 

k» 

^*'    11 

.  k 

• 

^  •-• 

•  4 

■ 

^5 

•* 

, 

• 

<c 

t* 

• 

w  rt 

ii 

. 

^  m 

■■r.  2 

»• 

"is 

It 

^  ^ 

i« 

—  X. 

.«4 

•  k 

^— 

*r^ 

•  4 

• 

,^x 

Lectures. 

«  b 

. 

Kecitations. 

1  k 

»  • 

Lectures. 

t» 

reck'sC^anot 

Peck. 

\  Sn ell's 

,  , 

'»  Olmsted. 

fc. 

■    • 

(iJlUOt. 

•  • 

,  , 

(Laborat'ry) 

>» 

.  , 

(iani)t. 

•  1 

•t 

•' 

.) 

Daiui. 

Winehell. 

Lectures. 

•  k 

,  , 

t  • 

iHall. 

is 

Gray. 

Leonard. 

•  • 

Dalton. 

'l^ey. 

•  • 

i« 

1  Leonard. 

Goodrich. 

Lecture's. 
\  Brooke  hk 
{  Le(!tures. 

Carpenter. 

Morrls&Sk't, 

Carpenter. 

Hep'ourn. 

Jevons. 

<iihnore. 

Swinlon. 

Freeman. 


Marston. 


No.  of 

Class. 

0) 

Class. 

Exercis's 

1 

CO 

no 

Second. 

5& 

II. 

1*0      ' 

First. 

11 

II. 

30 

«i 

25 

III. 

50 

Junior. 

16 

I. 

40 

Senior. 

8 

I. 

.'iO 

Junior. 

6 

II. 

46 

<• 

I 

III. 

80 

Fourth. 

26 

in. 

40 

Second. 

63 

I. 

14 

i« 

63 

I. 

SO 

Senior. 

2 

I. 

50 

Jun&Sen 

6 

I. 

rx) 

Junior. 

2 

I. 

50 

Junior. 

3 

I 

35 

First. 

14 

IL 

54 

Senior. 

1 

n. 

54 

Junior. 

1 

11. 

54 

Junior. 

2 

n. 

54 

Junior. 

6 

11. 

22 

First. 

12 

in. 

53 

Special. 

1 

in. 

5:3 

Junior. 

1 

III. 

53 

Junior. 

2 

in. 

53 

Junior. 

1 

III. 

53 

Junior. 

1 

III. 

.18 

Second. 

15 

in. 

16 

it 

15 

•  in. 

11 

Senior. 

14 

n. 

54 

F6urth. 

69 

I. 

54 
54 
57  d. 
57 


I  First. 
'Third, 
h.,  Senior. 
.Second. 


5( 


108 
20 


.Third. 

Junior. 

Junior. 


112        Third. 


Fohvell. 
I  Mrs   Smith. 

iMissM.  J.  C. 


8 
46 


55 
55 

55 

55 

55 

57 

5,'-> 

55 

1G2 

108 

110 


Fourth. 


Senior, 


Junior. 

First. 

It 
>  t 


i  Fourth. 


11 
37 
1 
20 
25 


93 
11 


60 
60' 


6 
13 

24 

6 

8 

2 

30 

28 

116 

71 

59 


I. 

n. 
n. 
in. 
III. 


n. 
III. 
III. 


57'    in. 


III. 
III. 


I. 

IIL 

n. 

1. 

n. 

in. 

II. 

I. 

I. 

II. 

I. 
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t. 


09 

%^*^ 

od 

• 

Instructor. 

Exercis's 

Class. 

No. 
Stude 

Term. 

/ 

Clarke. 

51 

First. 

9 

I. 

ti 

27 

t« 

9 

4. 

Jh 

t< 

• 

108 

Third. 

53 

It 

K 

53 

K 

53 

** 

Jb 

Hutchinson. 

51 

Fourth. 

29 

«( 

Clarke. 

56 

•« 

44 

li 

Brooks. 

54 

Junior. 

11 

II. 

Clarke. 

52 

Second. 

16 

i. 

16 

«• 

16 

t. 

52 

•t 

19 

«« 

19 

(t 

19 

(* 

52 

Third. 

23 

«« 

23 

tt 

23 

t* 

52 

*. 

28 

ti 

28 

it 

28 

tt 

Jb 

Hutchinson. 

52 

Fourth. 

•  26 

(i 

Miss  M.  J.  C. 

50 

It 

46 

it 

Brooks. 

20 

Senio'r. 

8 

III. 

i, 

•• 

48 

Junior. 

12 

.t 

<i 

24 

<t 

12 

It 

Clarke. 

53 

First. 

9 

tt 

9 

it 

9 

It 

52 

Second. 

13 

tt 

2« 

t. 

13 

<» 

52 

•1 

23 

It 

46 

<t 

23 

14 

65 

Third. 

21 

*t 

42 

i. 

21 

"1 

Miss  M.  J.'C. 

55 

II 

21 

II 

li 

Hutchinson. 

110 

Fourth. 

49 

t. 

«( 

49 

«• 

49 

tt 

Brooks. 

24 

Senior. 

5 

I. 

C 

t. 

24 

it 

5 

tt 

<t 

53 

Junior. 

8 

I* 

•< 

24 

tt 

8 

It 

Hutchinson 

52 

Second- 

20 

t. 

4t 

60 

it 

20 

it 

t. 

54 

Third, 

8 

tt 

ti 

8 

it 

8 

II 

<t 

54 

Fourth. 

18 

<» 

Brooks. 

51 

Senior. 

5 

IL 

t« 

49 

First. 

S 

It 

Hutchinson . 

53 

Second. 

16 

«4 

» 

»t 

52 

Third. 

8 

l4 

e 

«( 

52 

Fourth. 

18 

it 

Brooks. 

51 

First. 

7 

IIL 

I. 

18 

ti 

7 

It 

Hutchinson. 

52 

Second. 

19 

it 

tt 

57 

ti 

19 

tt 

k 

(i 

55 

Fourth. 

17 

.< 
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Subject. 


Military  Science. 


Co.  Drill  (Dntiesof  Officers) 
(Duties  of  Guides.) 


Squad  Drill  and  Manual  of 
Amis 

Militarv  Organization  

Co.  and  Battallion  Drill— 
(Duties  of  Officers) 

Co.  and  Battallion  Drill .... 


Skirmish  Drill.. 
Target  Practice. 


Text  Book. 


Upton, 
it 

n 
It 

Lectures. 
Upton. 


Instructor. 

Exercis's 

Class. 

vundeen. 

10 

First. 

16 

Second. 

16 

Thud. 

20 

Fourth. 

'> 

1st  &  2nd 

;« 

First. 

;w 

2d.  3d  ,4th 
)  lst,2nd, 
\  ad,  4th. 

5 

4 

tt 

o  c 


Term. 


12 
40 
43 

46 
50 

6 
109t 

101 
64 


I. 
I. 
I. 

I. 
I. 

III. 
III. 

II. 
III. 


This  Commencement  was  honored  by  the  presence  of  the  Senate 
of  the  State  in  a  body,  who  adjourned  for  that  purpose. 

The  dinner  of  the  alumni  and  their  guests,  including  the  officers 
of  the  University,  many  State  officers  and  legislators,  at  the 
Nicollet  House,  deserves  mention,  as  a  most  agreeable  re-union, 
calculated  [to  stimulate  and  refresh  the  loyalty  of  those  who 
hkve  been  recipients  of  your  care  and  instruction  in  former 
years.  It  seems  to  me  in  every  way  proper  that  the  Uni- 
versity should  cherish  this  feeling  of  respect  and  affection,  by 
granting  some  pecuniary  assistance  to  the  management  of  these 
meetings.  A  regular  ai)propriation  of  a  small  amount  would  ensure 
their  success,  and  I  am  certain  no  suspicion  ot  wrong  use  of  public 
money  could  rest  upon  the  Board.  The  commencements  of  a  col- 
lege is  everywhere  recognized  as  an  indispensable  feature  of  college 
life.  They  cannot  be  conducted,  even  on  a  small  scale,  without  a 
considerable  expense,  and  as  this  University  grows  in  number  and 
importance  the  expenditures  for  Comuiencement  Day  will  increase. 
It  is  therefore  proper  that  these  charges  be  included  in  your  esti- 
mate of  expenses,  and  provided  for  by  a  regular  appropriation.  For 
the  first  time,  this  year,  we  failed  to  enjoy  the  music  of  the  fine 
military  band  of  the  20tli  U.  S.  Intantiy,  for  many  years  sta- 
tioned at  Fort  Snelling,  the  headquarters  of  the  Brevet  Maj. 
Gen.  Sykes.  The  performance  of  the  Great  Western  Band 
ivas  of  a  very  high  character,  heightening  the  interest  of  the  day. 

The  following  table  shows  the  number   and   kinds  of  degrees 

hich  have  been  conferred  by  the  University. 
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1873. ; 

1874. 

1875. 

1876. 
4 

0 

3 

1877. 

1878. 

TM, 

• 

Bachelor  of  Arts 

2 

1 

1 

3 
2 

1 
3 

9 
3 
3 

5 
8 
2 

2i 

Bachelor  of  Science 

19 

Bachelor  of  Tiiterature 

6 

Bachelor  of  Civil  Encr 

6 

Bachelor  of  Mech.  £nflr 

1 

1 

• 
Bachelor  of  Architecture 

•  •  •  •  •  • 

1 

1 

Hfichplnr  of  Acrrinilfiiini 

Total 

2 

2 

9 

12 

16 

16 

57 

This  table  likewise  exhibits  the  selections  of  degrees  and  counes 
of  study  leading  to  each,  made  by  candidates.  So  far  the  tradition- 
al  classical  course  seems  to  be  most  frequently  chosen.  The  prob- 
ability is,  that  for  along  time  to  come  as  large  a  number  of  persons 
proportionally  to  the  population  will  continue  to  demand  this 
ancient  and  honorable  curriculum,  while  large  additional  numbers 
will  desire  one  or  other  of  the  new  courses.  Were  our  colleges 
and  universities  to  refuse  to  conduct  the  scientific  and  literary  or 
modem  language  courses  these  persons  would  be  denied  the  higher 
education  so  far  as  schools  are  concerned. 

The  technical  courses  in  engineering  and  agriculture  do  not  now 
attract  large  numbers  anywhere,  because  the  country  does  not  yet 
insist  on  scientific  and  scholarly  qualifications  in  the  directors  of 
industry  and  the  liberal  training  formerly  demanded  of  candidates 
for  professions  seems  to  have  fallen  into  disrepute  with  the  nujoii- 
ty  of  persons  entering  them.  The  ministry  remains  the  only 
learned  profession. 


MASTEBS     DEGREES. 

In  pursuance  of  the  by-laws  adopted  at  the  last  annual  meeting 
of  the  Board,  the  faculties  of  the  Colleges  of  Science,  Litentuie 
and  the  Arts,  and  of  Mechanic  Arts,  have  established  the  regolar 
tions  necessary  to  carry  them  into  effect.  It  was  not  deemed  prac- 
ticable to  offer  to  candidates  any  regular,  stated  instruction  at  tiie 
University,  as  the  professors  are  now  employed  with  undergradnate 
teaching.  The  plan  adopted  simply  maps  out  certain  fields  of  stndf 
and  investigation,  suitable  to  the  particular  degrees  aspired  to. 
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The  cultivation  of  certain  portions  is  insisted  on  in  each  case  as 
pre-requisite  to  graduation,  but  a  wide  range  of  elective  work 
remains  open.  In  each  case  a  thesis  appropriate  to  the  nature  of 
the  degree  is  required  to  be  submitted. 

In  the  College  of  Science,  Literature  and  the  Arts,  several 
candidates  have  already  been  enrolled. 

For  the  full  text  of  the  regulations  adopted  reference  is 
made  to  the  annual  calender  for  1877-8.  Other  rules,  in  particular, 
for  fixing  the  manner  and  extent  of  the  examinations,  will  at  length 
become  necessary.  It  is  believed  that  this  University  was  the  first 
institution  of  the  North  to  announce  the  policy,  since  adopted  in 
many  quarters,  of  granting  no  degrees,  except  for  merit  as  deter- 
mined by  examinations.  This  policy  was  agreed  to  by  this  Board 
as  early  as  June,  1870. 

L    EQUIPMENT. 

BUILDINGS. 

An  inspection  of  the  buildings  will  show  thera  to  be  in  good 
repair  and  preservation;  a  fact  creditable  to  the  large  body  of  stu- 
dents who  have  gone  in  and  out  during  the  year.  One  dollar  will 
cover  all  the  wilful  damages  of  the  year.  The  serious  damage  to 
the  plastering  of  the  assembly  hall  by  the  defects  of  the  slate  roof 
has  ceased  since  the  completion  of  the  new  tin  roof  put  on  the  last 
summer.  As  this  otherwise  fine  room  is  thus  much  defaced,  it  is 
important  that  the  original  plan  for  its  decoration  be  soon  carried 
out. 

There  is  still  a  lack  both  of  sufficient  and  suitable  furniture  for 
many  of  the  rooms,  in  particular  the  ladies'  parlor  and  the  faculty 
rooms.  The  common  cottage  chairs  and  old  school  desks  still  in 
use  in  several  class  rooms,  should  be  replaced  by  the  tablet  chairs 
provided  for  others. 

The  needs  of  the  institution  in  the  way  of  new  structures  will  be 
referred  to  later. 

MUSEU3I  ANd'cOLLECTIONS. 

The  Curator's  report  will  show  in  detail  the  additions  and  enlarge- 
me^its  to  the  General  Museum.  The  opening  of  the  south  room  for 
the  display  of  minerals,  has  been  the  principal  change. 

Considerable  accessions  have  been  made  to  the  collections  of 
Agriculture  and  Technology,  but  they  cannot  be  displayed  without 
additional  cases.  At  the  date  of  this  report,  the  articles  ordered 
under  the  small  appropriation  of  the  board  for  the  increase  of  the 
Claasical  Museum  have  not  been  received,  so  that  no  changes  are  to 
be  noted. 


44  ANNL'AL   REPORT. 

APPARATUS. 

Tlio  Clieiiucii]  Liilioiatoryhasreceived  some  additions  to  its  outfit, 
tliroiigh  tlu'  necessity  of  |iroviding  assaying  apparatus  for  the  ope- 
rations (if  the  Geological  Survey,  It  ought  to  be  well  known 
tlironghont  the  stiite,  that  this  laboratory  is  now  thoroaghly 
equiiiijed  for  all  the  onlinaiy  analytical,  metal liirgical and  toxological 
examination^'. 

Xo  material  lukiitinns  have  been  miuleeither  to  the  mineralt^Cfll 
or  physiciil  apparatus. 

Attention  is  askwl  to  the  statement  of  the  assistant  professor  in 
charge  of  physics,  nf  the  needs  of  that  department.    The  point  thst 
phvfiics  is  no  longer  a  mere  attachment  to  another  department  of 
instruction,  but  is  in  itself  a  vast  and  independent  field,  which  most 
presently  ii:ii!ergo  sulHlivision.  is,  no  doubt,  well  t-' —      *  *'—- 
ouglily  equipped  and  constantly  growing  museum 
of  physics  is  already  acknowledged  to  be  indispen 
college  or  univei-sity.     No  other  department  of  hnmi 
been  extendwl  so  rapidly  within  the  past  thirty  years, 
is  now  s{)   widely   developing.     T  would  respectfu 
request  for  a  moderate  standing  a|)propriation. 

In  the  depai-tmi'iit  of  astronomy  the  equipmen 
stands  where  it  ha.-  stiHjil  before,  substantially  at  z 
fessor  in  charge  lias  lieeTi  seriously  considering  tl 
recommending  to  the  ISoani.  to  discontinue  the  offei 
tion  except  the  more  elementary  portions,  on  aecou 
of  the  indispensable  instruments.  The  kindly  loan 
Minnoaiiolis,  of  a  line  telescope  of  sufficient  power  1 
has  been  highly  appreciated  by  the  professor  and  hi 

I  must  here  be  allowed  to  express  my  disappointn 
of  the  uiuneroiis  representations  in  successive  repoi 
uicatioiLs,  of  the  need  of  a  working  observatory',  has 
a  response  from  the  legislature.  The  consequence 
the  State  Univer.-ity  is  indebted  to  the  enterprise  of 
for  a  standard  of  time  by  which  to  summon  her  c 
duties. 

The  department  of  Jlistory  has  been  materially  a 
lectioa  of  wall  niajis.  imported  by  order  of  the  E 
mittf.'e  at  an  expense  of  some  seventy  dollars.  The 
also  been  reinforceil  hy  a  number  of  tasteful  ma 
colored  by  the  protessor  himself. 

There  is  pressing  need  in  all  departments  of  books,  maps,  i 
and  instruments. 
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THE   PLANT   HOUSE. 

This  establishment  opened  in  a  tentative  manner  the  previous 
year  by  Professor  Lacy  has  been  in  successful  operation  and  has 
served  a  useful  purpose  in  illustrating  the  instruction  in  Botany 
and  Horticulture.  Although  no  exertions  have  been  made  to  reach 
a  market,  the  sales  of  plants  and  flowers  has  been  considerable,  and 
it  is  believed  that  it  would  not  be  difficult  by  somewhat  extending 
the  house,  to  make  the  establishment  self-supporting  or  nearly  so. 
This  however,  might  be  at  the  expense  of  usefulness  as  an  appli- 
ance of  instruction. 

EXPERIMENTAL   FARM. 

A  considerable  addition  to  the  workable  area  has  been  made  by 
the  drainage  of  the  hillside  east  of  the  barn. 

The  detailed  report  of  Prof.  Lacy,  herewith  transmitted,  will 
show  the  nature  and  extent  of  the  experiments  and  other  opera- 
tions carried  on.  A  considerable  amount  of  labor  has  been  per- 
formed by  students  who  have  received  customary  wages  of  men  or 
boys  respectively.  There  are  no  means  b}^  which  our  young  men 
can  be  compelled  to  labor  on  the  farm  at  less  wages  than  they  can 
receive  for  similar  services  elsewhere.  The  resolution  of  the  Board 
iixing  their  compensation  at  12  V  cents  an  hour  is  a  dead  letter  and 
had  better  be  repealed. 

In  connection  with  this  topic  the  following  question  is  submitted 
without  discussion  for  the  consideration  of  the  Board : — 

Unless  the  farmers  of  the  state  within  a  reasonable  period,  avail 
themselves  of  the  instruction  in  scientific  luid  practical  agriculture 
to  a  far  greater  extent  than  hitherto,  ought  not  the  board  in  justice 
to  the  other  branches  of  the  institution  to  reduce  the  expenditures 
of  the  college  of  agriculture? 

FRUIT   FARM. 

Of  this  there  is  only  occasion  to  say  here,  that  the  report  of  Su- 
perintendent Gideon  will  be  found  with  that  of  Professor  Lacy,  the 
firuit  farm  being  made  by  law  a  portion  or  extention  of  the  experi- 
mental farm. 

While  it  is  impossible  to  foresee  the  results  of  this  new  enterpiise, 
this  much  is  certain,  that  the  landed  investment  is  a  good  one  for 
the  University,  and  the  reasonable  promise  of  success  under  so  able 
superintendence  abundantly  justifies  the  expenditure  of  the  small 
amount  appropriated  from  the  State  Treasury. 
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THE  GEOLOGICAL  AND  NATURAL  HISTORY  SUETKT. 

The  Hixth  report  of  progress  is  herewith  transmitted.  A  snm- 
mary  of  the  to|)ics  treated  has  already,  through  the  kindness  of  tbe 
chief  geologist  been  communicated  for  incorporatioD  in  the  report 
of  the  Board,  which  renders  unnecessary  further  remark  in  this 
place. 

DRILL    nALL   AND   GYJIKASIUM. 

There  is  none.     Reference  is  respectfully  made  in  the  I""'" ' 

for  a  discussion  of  the  needs  and  the  promise  of  the  mi 

partment, 

THE   LIBRARY. 

The  whole  numher  of  volumes,  exclusive  of  public  d 
and  i>amphlets,  added  during  the  year  was  716,  Tl 
chiefly  purcha.«d  out  of  the  appropriations  of  the  Bos 
previous  annual  meeting.  I  would  respectfully  recomn 
the  appropriations  ibr  thepurchaseof  books  aud  periodical 
permanent  and  annual.  When  made  from  year  to  year  H 
venient  to  close  the  accounts  by  reason  ot  outstanding  o 
considerable  balances  are  lost  to  the  library. 

The  attention  of  the  Board  is  called  to  the  list  of  i 
forming  appendix  "B"  of  the  last  annual  report.  This 
bracing  a  very  valuable  collection  of  books,  conforms  clos 
best  examples  of  the  modern  art  ot  cataloguing,  bo  ii 
resources  of  the  State  printer  would  allow.  The  accessi 
the  printing  of  this  list  have  been  so  few  that  it  is  n( 
necessary  to  encumber  the  report  with  their  titles,  and 
consent  of  the  Board  they  will  be  held  over  to  a  later  rep 

So  soon  as  jjossible  a  considerable  appropriation  shouh 
for  binding  periodicals  and  pamphlets,  of  which  a  large 
is  now  on  hiind. 

D0KATIOK3. 

The  following  donations  have  been  duly  acknowledged 
ol  the  Board: 


LIST   OF   DONATIONS. 


Arthur  H.  Eaetmati: 

Eclectic  Magazine,  1865. 
W.E.Leonard,  B.  A. ; 

JackBon's  Opticf. 
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Prof.  E.  J.  Thompson: 

De  Imitatione  Christi. 
Regents  of  the  University  of  the  State  of  New  York,  through  Hon.  S.  B. 
Wool  worth,  Secretary; 

Annual  Regrents  Reports  1865,  1872-70. 

Annual  Reports  State  Cabinet  Natural  History,  1868—1872. 
Am.  Unitarian  Association: 

Sermons  by  Jas.  Walker. 
War  Department : 

Ordnance  Regulations. 
Mrs.  M.  F.  Pierce,  Cambridge,  Mass. : 

Agassiz  Contributions  to  Nat.  History  of  U.  S.,  4  v. 

Helvetius,  Oeuvres  completes. 

Kant,  Essays  and  Treatises,  (trans.) 

Cutter,  War  Poems. 

•Tom  Bowlingis"  Book  of  Knote. 

Black's  Guide  to  Warwickshire. 
Prof.  R.  W.  Laing,  L.  L.  D. 

Tale  of  a  Tub,  &c. 

Calendar,  London  University,  1861-4. 
H,  W.  Howgate.  U.  S.  N. 

Polar  Colonization. 
Dominion  of  Canada. 

Geological  Survey,  Report  of  Progress,  1866-77. 
U.  S.  Government. 

Coast  Survey,  1874. 

Report,  Chief  of  Ordnance. 

Report  of  Survey  of  the  Territories,  Hayden. 

Official  Register,  1877. 

Documents  of,  44th  Congress,  2nd  Session. 

PERIODICALS. 

The  following  list  comprises  the  periodicals  and  journals  supplied 
to  the  reading  room.  Those  marked  with  a  *  have  been  furnished 
gratuitously  by  the  publishers,  to  whom  the  thanks  of  the  Board 
axe  due: 

Quarterlies — ^Journal  of  Speculative  Philosophy,  Edinburgh  Review,  West- 
minster Review,  London  Review,  British  Review,  Popular  Science  Review,  Mind, 
Bibliotheca  Sacra,  National  Quarterly  Review. 

Bi'Manthlies — New  Englander,  N.  A.  Review,  International  Review. 

Monthlies — Am.  Journal  of  Science  and  Art,  Appleton's  Journal,  Art^Joumal 
Atlantic,  Blackwood,  Contemporary  Review,  Deutsche  Revue,  Eclectic,  Harper's 
Monthly,  Popular  Science  Monthly  and  Supplement,  Scribner*s  Monthly,  The 
Gardner's  Monthly,  Agriculturist,  Live  Stock  Journal,  Minnesota  Farmer,  Health 
Reformer,  'Messenger  of  Peace. 

Semi' Monthlies — Revue  des  Deux  Mondes,  Ueber  Land  und  Meer. 

Weeklies-  Academy,  Atheneum,  Chemical  News,  Harper's  Weekly,  Littell's 
living  Age,  London  Times,  Nature,    Nation,.  Publisher's  Weekly,  *0fl5cial 
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Gazette  of  Patent  Oftice,  Library  Journal,  Scientific  American  i 
'Anoka  Sun  and  Republican,   'Glencoe  Refiiet«r,  'Prairie  Fumer, 
Union.  Hiii-al  Xew  Yorker,  Country  Gentleman.  New  Oiletuu  Pk^ime^ 
California.  "Owatonna  Journal.  'Minneapolis  Freie  Pi««8e  (Gn.) 
ilituaU  Tidniii),''  i.Swedi^hj  Richmond  Whig,  Boston  Statesman. 

S<  mi- If-'ft/i*— New  York  Tribune,  'New  York  Evening  Post. 

Dailies — 'War  Hepartment  Weatlier  Map,  *St.  Paul  and  Hinne^KilH 
Press,  'Minneapolis  Tribune. 

Books  issued  during  tlie  years  uanied: 


a  few  weeks  before.    The  material  results  may  be  BUini 
the  landii^.  buildiugs,  and  their  equipment,  forming  sacoe 
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of  this  report.  They  are  adequate  for  the  instruction  of  four 
hundred  students  in  most  of  the  essentials  of  the  traditional  scho- 
lastic branches,  and  in  some  of  those  referred  frequently  to  as  com- 
prising the  new  education.  The  immaterial,  but  most  permanent 
results  of  these  ten  years'  history,  must  be  sought  in  the  influences 
which  may  be  exerted  by  nearly  two  thousand  youths  who  have  been 
here  instructed.  The  number  of  persons' whose  circumstances  have 
enabled  them  to  persevere  in  a  course  of  studies  covering  seven 
years,  must  not  be  taken  as  the  only  or  the  chief  index  of  the  work 
of  a  college.  It  may  well  be  suspected,  that  if  our  American  col- 
leges were  to  enumerate  among  their  alumni,  all  those  who  had 
been  instructed  but  not  graduated,  many  of  the  most  useful  and 
some  of  the  most  famous  of  their  sons,  would  be  found  among  the 
non-graduates. 

The  Board  have  reason  to  congratulate  themselves  and  the  State 
upon  the  progress  which  has  been  made.  The  past,  therefore,  is 
secure.  When  the  present  outfit  is  compared,  not  with  what  will 
be  indispensable  in  the  distant  future,  but  with  what  the  leading 
American  colleges  to-day  are  providing,  no  governing  board  nor 
legislature  can  be  credited  with  full  performance  of  duty,  which 
merely  contents  itself  with  a  careful  expenditure  of  the  present 
income.  If  merely  to  audit  receipts  and  disbursements  were  all, 
a  committee  of  state  ofiicers  would  be  suflBcient. 

The  great  and  chief  ofiBce  of  a  governing  board  is  to  provide  tor,  i.  e., 
to  foresee  the  future  and  its  demands,  to  plan,  to  aggregate  and  to 
amplify  the  means  and  facilities  of  the  University.    Especially  is 
this  true  in  a  new  state.     The  time  is  passing,  and  will  so  on  be 
passed  forever,  when  it  may  be  possible  to  provide,  without  incon- 
Tenience  or  distress,  for  such  an  endowment  for  this  institution  as 
shall  not  only  ensure  its  development  as  a  leading  centre  of  learn- 
ing in  the  nation,  but  shall  relieve  future  generations  of  any  serious 
burden  of  taxation  for  its  support.    The  lands  now  set  apart  for  the 
endowment  vrill  yield,  with  a  continuance  of  good  management,  a 
round  million  dollars  after,  say,  twenty  years.  The  maximum  in- 
come cannot  be  placed  above  five  per  cent.,  at  which  rate  the  yearly 
receipt  would  be  $50,000.     In  twenty  years  from  this  time  the 
annual  expenditures  of  this  University  ought  not  to  be  less  than 
$150,000.    It  will  then  be  merely  one-third  of  the  present  annual 
expenditure  of  Harvard  University,  and  a  trifle  more  than  the  whole 
outlay  of  the  University  of  Michigan  last  year.     The  increase  of 
the  endowment,  therefore,  is  a  problem  of  the  first  importance  for 
the  Board  of  Regents,  and  will  be  until  it  is  either  solved  or  aban- 
doned as  impracticable.    In  the  latter  case  the  hope  indulged  by 


50  AJSrSXJAL  REPORT. 

some,  that  here  in  the  center  of  the  great  northwest  a  great  seat 
of  learning  may  in  our  time  be  founded  for  all  generationa,  must 
be  deferred  until  individuals  more  generous  than  states  shall  derote 
the  needful  wealth. 

It  may,  however,  be  suggested  that  the  future  may  be  left  to  care 
for  itself,  and  that  the  duty  of  the  present  generation  is  done,  when 
such  opportunities  for  culture  as  may  here  be  compassed,  are  placed 
before  our  youth.  Descending  to  this  ground,  there  still  remains 
the  most  vexatious  question,  '*how  to  increase  the  present  current 
income  in  view  of  impending  demands?'' 

The  plan  and  outfit  of  the  University  is  respectable  for  this  year, 
but  will  not  be  in  three  or  five  years.  If  no  new  departmeots, 
such  as  law  and  medicine  shall  be  attempted,  those  now  in  opera- 
tion will  need  large  additional  outlays  to  meet  the  growing  de- 
mands. There  must  be  more  class  rooms,  more  laboratory  mod 
museum  room,  more,  a  great  deal  more  space  for  the  library;  there 
must  be  a  gymnasium.  Books,  instruments,  furniture  and  appa- 
ratus of  all  kinds,  in  large  amounts,  will  be  needed.  In  these daySi 
when  scholarship  runs  into  specialties,  and  can  only  be  maintained 
by  special  studies,  it  is  not  possible  to  secure  the  best  instmctioii 
from  men  ot  mere  general  information.  The  previous  reports  haw 
already  specified  particular  additions  which  ought  even  to-day  to  k 
made  to  the  teaching  force. 

It  is  not,  therefore,  the  future  alone,  but  the  present  needs  of  tb 
University  which  calls  for  all  the  energy  and  wisdom  of  the  BoiitL 

The  University  can  not  remain  stationary  and  remain  respect- 
able. Her  ofier  of  free  instruction  will  be  disregarded  by  the  yontk 
of  Minnesota,  if  there  is  reason  for  them  to  believe  it  to  be  scant  W 
inferior. 

Permit  me,  speaking  with  the  earnestness  of  one  in  daily  ooateni* 
plation  of  the  present  demands  and  future  possibilities  of  this  Btf" 
versity,  to  express  the  conviction,  that  no  trivial  considmii0Plr 
whether  of  reserve  or  despair,  should  prevent  this  Board  fiW 
demanding  of  the  representatives  of  the  people  those  meaiii  1 

whifVi  jilmip  vonr  trust  pan  bp  PYPPiifpH  * 
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^PPElsTDIX  A.' 


Short  Address  by  President  Folwell^  Upon  Conferring  the  Degrees  a 
the  Sixth  Annual  Commencement^  June  6,  1878. 

Mr.  President: 

Before  proceeding  to  the  ancient  and  simple  ceremony  which  will 
mark  the  close  of  the  under  graduate  career  of  these  candidates, 
permit  me  to  use  the  customary  privilege  of  speaking  some  words  to 
them.  I  desire  to  certify  you  that  the  degrees  about  to  be  conferred 
by  your  authority  belong  by  right  to  those  who  receive  them 
because  tbey  have  severally  complied  with  the  conditions  prescribed 
by  the  Board  of  Regents  acting  in  pursuance  of  law.  These  diplo- 
mas are  not  complimentary  certificates  to  a  certain  term  of  residence 
here,  but  to  the  successful  prosecution  and  completion  of  long  and 
exacting  courses  of  study.  Had  these  courses  been  by  you  made 
shorter  or  easier,  or  had  the  faculty  been  less  faithful  in  exacting 
thorough  performance,  the  number  of  candidates  appearing  here 
to-day  to  receive  your  decoration  might  have  been  much  greater.  I 
beg  you  to  remember  that  these  successive  graduating  classes  are  the 
.  few  heroic  survivors  of  many  scholastic  campaigns.  The  thining-out 
.  process,  however,  I  cannot  claim  to  be  due  to  an  excessive  rigor  in 
our  own  discipline.  It  is  the  prevailing  rule  of  American  Colleges, 
including  the  oldest  of  them,  that  less  than  50  per  cent,  of  those 
who  enter,  ever  reach  graduation.  Nor  need  this  seem  strange 
when  we  take  into  account  financial  complications,  family  changes, 
disease,  to  say  nothing  of  the  casualties  of  the  examination  room. 
We  present  these  candidates  then  as  our  Spartan  band,  and  I 
think  the  fact  that  they  are  here  to-day  performing  the  final  duty 
imposed  by  you  is  proof  enough  that  they  have  been  faithful  and 
dutiful  and  are  worthy  to  be  honored  by  you. 

My  friends  you  have  now  gone  through  college,  you  have  "got 
an  education."    You  will  be  congratulated  on  all  hands  and  you 
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will  be  sensible  of  an  honest  pride  in  having  at  length  obtained  ao 
good  a  degree.  Your  friends  will  call  you  fortuifate — and  foiipn- 
ate  indeed  you  are,  but  it  may  be  for  reasons  other  than  those 
whicli  find  affectionate  expression  from  the  lips  of  happy  friends. 
I  doubt  whether  any  of  you  will  be  happier,  as  the  world  nses  ihe 
word,  than  other  people.  The  perfect  physical  poise  and  int^riiy 
of  the  seaman  or  the  mountaineer  you  will  never  know;  the  un- 
troubled serenity  and  the  undoubting  omniscience  of  the  well  fed 
ignoramus  is  not  for  you.  You  have  passed  many  years  learning 
how  little  men  really  know  and  how  easily  they  are  led  and  misled. 
You  have  had  occcosion  to  note  how  hard  a  struggle  man  wages  on 
this  planet  for  his  life  and  life's  needs,  against  the  whirlwind,  the 
earthquake,  famine,  fire  and  flood,  the  wild  beast,  disease  and  bitter- 
est and  most  fatal  of  all,  the  vices  and  ferocity  of  brother  men. 
You  have  learned  too  much  of  the  changes  and  chances  of  this 
mortal  life  ever  to  be  happy,  as  children  are  happy.  The  ancient 
preacher  said  most  truly:  'Tor  in  much  wisdom  there  is  macli 
grief,  and  he  that  increaseth  knowledge  increaseth  sorrow/' 

It  is  not  then  on  the  score  of  happiness — for  that  is  a  dream^ — 
that  I  would  eont^ratulate  you,  but  rather  because  by  a  course  of 
soliolastic  discipline  you  have  been  permitted  to  furnish  yourselres 
more  completely  for  the  duties  of  life,  and  to  perform  higher  and 
nobler  service  than  the  unskillful,  in  the  good  cause  of  Ctod  and 
country. 

It  is  especially  appropriate  and  to  be  expected,  that  the  aloiniii 
of  a  public  endowed  university,  offering  free  instruction,  should 
devote  themselves  to  the  public  service  and  to  social  actions. 

That  you  appreciate  this  obligation,  the  deep  interest  you  hate 
taken  in  those  studies  which  lie  nearest  to  the  practical  pvUic 
questions,  testifies.     The  general  turn  of  the  discussions  which  yon 
have  brought  forward  here  to-day,  betrays  your  sense  of  interest  , 
and  responsibility  in  regard  to  many  of  the  problems  of  l^^lation  . 
and  society  which  are  ever  occurring  and  recurring  in  free  5tata» 
What  some  of  these  problems  are  and  how  grave  and  menaeiBg 
they  just  now  are  looming  into  our  sky,  some  of  you  have  sufi-    | 
ciently  shown.   Our  Arcadian  era — our  golden  age — ^with  itssimplt 
ways  and  pure  democracy,  is  gone.    A  great  nation,  spanning  till 
continent,  lately  reinforced  by  many  millions  of  persons  untraindl  ^ 
in  the  art  of  self-government  and  these  clustering  into  a  few  gWrt^ 
cities,  can  no  longer  govern  itself  by  the  simple  republican  toatan^? 
of  the  town  meeting.     Every  thinking  man  is  wrestling  wiiii'  tlii^ 
problem,  how  shall  we  preserve  order  without  imperilling  Hbi 
I  commend  your  resolution  and  industry  in  grappling  n 
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questions,  even  in  the  arena  of  the  drill  ground,  and  I  trust  you 
will  not  be  discouraged  hereafter  by  any  of  those  circumstances 
which  surround  public  life. 

Politicians  in  the  just  and  noble  sense  of  the  word  I  hope  you  all 
will  be,  politicians  in  the  low  and  bad  sense  never. 

I  do  not,  however,  advise  you  or  any  of  you  to  enter  the  political 
arena,  to  figure  as  combatants  in  the  lot  struggles  of  caucus  and 
party.     You,  as  thinkers,  can  do  far  better  service  on  the  pnvate 
benches.     The  candidate  for  ofiSce  is    not   favorably  situated  to 
form  just  and  clear  opinions  of  public  policy.     The  office  holder 
must  follow  forms  and  precedents,  and  administer  the  law  as  he 
finds  it.     In  a  country  such  as  ours  the  active   politician  cannot 
govern  hirasself  by  abstract  and  speculative  considerations.     He 
must  be  looking  constantly  into  the  glfiss  of  public  sentiment  to 
see  what  signals  it  reflects.     Be  it  yours  to  form,  or  help  to  form 
that  public  opinion,  according  to  principles.    You  will,  as  good  citi- 
zens faithfully  discharge  an}'  public  duties  which  j^our  fellow  citizens 
may  impose  upon  you,  but  you  will  never  covet   offices.     The  con- 
duct of  puclic  affairs  demands  abilities,  mental,  moral  and  physical 
in  such  combinations  as  few  men  possess.     The  probability  is  that 
the  thinker  and  scholar  will  not  possess  them.     If  so,  let  him  not 
complain  that  he  has  no  weight  in  the  state.     Need  the  pale  math- 
ematician, who  maps  out  sea  charts  and  navigation  tables  I'omplain 
that  he  is  worth  no  more  than  a  child  on  the  quarter  deck  of  man- 
of-war  or  steamer,  oft'  a  dangerous  coast  in  a  tempest?     No,  no, 
such  men   as  De  Tocquiville  and   Guizot,   Locke   and    Bentham, 
Lieber  and  Woolsey — the  men  who    make  the  charts  by  which 
statesmen  must  steer  the  ship  of  State,  need  have  no  fears  for  their 
usefulness  or  their  fame. 

In  exhorting  you,  therefore,  to  the  serene  but  earnest  study  of 
social  questions,  I  would  not  have  you  think  that  such  questions 
fiirnish  their  own  solution.  Your  political  philosophy  will  be  but  a 
part  of  your  general  philosophy  of  life  and  conduct.  What  has  been 
said  of  theolog}^  and  philosophy  is  just  as  true,  perhaps,  of  politics 
and  philosophy.  ''No  difficulty  emerges  in  theology  (politics) 
which  has  not  already  emerged  in  philosophy.'^  One  of  your  num- 
ber has  well  shown  how  great  revolutions  have  been  set  going  by 
the  opinions  invented  or  sanctioned  by  great  thinkers.  Be  careful, 
then,  what  philosophy  you  lay  down  as  the  major  premise  of 
your  logic  of  society  and  government. 

In  the  conduct  of  your  private  lives  let  me  add,  that  philosophy 
is  of  supreme  importance.  We  are  all  philosophers  at  first  or 
second  hand.    "As  a  man  thinketh  so  is  he,"  and  so  does  he.    If  you 
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shall  choose  to  think  with  some  that  there  are  no  things  existing 
for  us  except  those  which  the  bodily  senses  can  take  note  o^  you 
will,  by  and  by,  find  yourselves  teaching  and  practicing  some 
epicurean  manner  of  life,  of  which  the  outcomeis  simply  "eat, 
drink  and  be  merry''  as  best  you  can. 

You  will,  I  trust,  have  adopted  a  better  philosophy,  whose  logic 
will  last  you  not  to  death,  but  to  life;  not  to  despair,  but  to  hope; 
not  to  an  endless  sleep,  but  to  immortal  activity  beyond  the  fading 
scenes  of  this  world ;  remembering  ever,  that  "the  things  which  are 
seen  are  temporal,  but  the  things  which  are  not  seen  are  eternal.*' 
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PROFESSOR  LACY'S  REPORT. 


Wm.  W.  Folwellj  President  oftlie  University  of  Minnesota: 

Sir: — I  respectfully  beg  leave  to  submit  the  following  report  of  the  College  of 
Agriculture  for  the  year  ending  Oct.  31st,  1878: 

INSTRUCTION, 

Three  persons  are  now  pursuing  studies  in  the  College  of  Agriculture.  One  is 
enrolled  in  the  Elementary  Course,  one  in  a  special  course  for  the  year  1878-9, 
and  the  third  is  a  graduate  of  the  University,  pursuing  the  study  of  Agricultural 
Chemistry. 

Special  courses  for  the  year  1878-9,  including  agricultural  chemistry,  natural 
philosophy,  physical  geography,  physiology,  farm  drainage,  farm  accounts  and 
agriculture,  have  been  oifered  this  year,  as  last,  under  the  authority  of  the  by-law 
admitting  *'any  persons  to  any  class  in  this  college  upon  the  sole  condition  that 
they  appear  to  be  competent  to  receive  the  instruction."  These  courses  were 
published  with  the  other  announcements  of  the  College  of  Agriculture  in  the 
University  Calendar.  Five  hundred  copies  of  this  portion  of  the  Calendar  were 
bound  separately  and  distributed  to  those  who,  it  was  supposed,  might  be  spe- 
cially interested.  Five  hundred  circulars,  letter  size,  calling  attention  to  these 
special  courses,  have  also  been  cUstributed  by  mail. 

farmer's   lecture  C0UR8E. 

Several  inquiries  have  been  made  concerning  the  lecture  course  for  farmers 
offered  in  the  University  Calendar,  by  persons  who  would  like  to  attend  the  same. 
Thifl  lecture  course  is  offered  with  the  condition  that  thirty  persons  not  members 
of  any  dasa  in  the  University  shall  signify  their  intentions  to  attend  it.  It  is 
believed  that  the  value  of  such  a  course  could  be  iiscertained  best  by  proceeding 
to  give  it  without  regard  to  promised  attendance.  Succe*is  should  be  measured, 
not  by  the  attendance,  but  by  the  interest  manifested  in  this  institution  and  in 
aipricultaral  education  in  the  course  of  some  period  of  time,  say  three  or  four 
years.  To  promote  and  secure  this  success  two  measures  would  be  necessary: — 
(1.)  Wide  and  liberal  advertising  in  advance.  (*2.)  The  publication  of  the 
lectures  and  discussions  in  full  in  some  one  or  more  weekly  papers,  employing  a 
stenographer  whenever  necessary  to  secure  full  and  accurate  reports.    These  two 
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measures  are,  it  i-  believed,  quite  as  important  as  to  procure  noted  and  ezpenaiTe 
lecturers  from  abroa<l.     Many  of  the  Agricultural  Colleges  arc  now  oflfering 

the.-e  l-'L-ture  courses  tor  farmere. 

lii;rary. 

Thirty-iivf  vobime';  of  the  **  Journal  of  the  Royal  Agricultural  Socie^  of 
EfiLrlan'l  "  have  been  a<bled  to  the  list  of  agricultural  works  in  the  lilmiry,  and 
( onstit  it»,'  a  most  impoilant  and  valuable  addition.  The  "Country  Gentleman** 
and  "National  Live  Sto<k  Journal"  have  been  added  to  the  list  of  agricoltniat 

pax)er^  r.-ceiv^Ml  in  the  IJeading  Room. 

MUSEUM. 

<.»iif  hundred  iiud  seventv-eigiit  si>ecimens  of  wood  have  l^een  received  fiom 
the  L"iiit<Ml  Stat^^<  Department  of  Agriculture.  They  were  grown  in  Illinois, 
California,  iJi\'<^on,  Brazil  and  Arcr^^ntine  Republic.  A  series  of  the  woods  of 
our  own  Stat«;  would  l»e  a  nio.st  valuable  addition.  The  ca^e  mentioned  in  last 
report  lia-  l»ern  Hllt-d  with  seed>,  ;^'rdinH,  grasses,  models  of  machines,  &c.,  and 
a  lari,'t-  numlM-r  of  olij^'ct-  remain  unprovided  for.  Additional  cases  are  grettUy 
needed. 

()H(  HARD.  FRUIT    GARDEN  AND  NURSERY. 

Nothint,'^  in  the  orchard  and  fruit  garden  requires  particular  mention  heie.  Fflf 
pur}>ose^  of  ••\pfrini»'nt  and  instruction,  ten  to  fifty  each  of  the  following  tnti 
and  >iirub>  wen'  ].roeured  and  planted  in  the  nursery  last  spring. 

Mountain.  Wliit..,  Piteh,  Scotch  and  Austrian  Pines;  Norway  and  Wbite 
8pruc<'s  iind  llal-ani  Fir;  Ameiican  and  Siberian  Arbor  Vitaes;  Balsam  smI 
Silver  Pophir-:  Cottonwood;  Honey  and  Common  Locusts;  Sugar,  Red  nd 
Silver-Le.ived  Muph-s;  Bur,  Swamp  White,  Black  Scrub,  Red,  Black,  Scfikt 
and  Wjiitf  <  )ak>;  flarlierry;  Wahoo;  Virginia  Creeper;  Smoke  Tree;  Stagliom 
Sumac. 

It  is  intcnrled  to  make  additions  to  this  list  from  time  to  time.  Silver-Let»6d 
Ma{)le>  to  the  number  of  1*,.')83  and  285  Box  Eldei-s,  gro^Ti  from  the  seed,  w«« 
also  trarHi)lantfd. 

vk(;etarle  garden. 

Experiments  with  garden  vegetables  have  been  continued  on  substantiallj the 
same  i)lan  as  licretofbre,  but  observations  have  been  taken  more  ertenairely  MW 

accuratelv. 
These  experiment>  include — 

Bush  Bean>,  Pole  Beans,  Garden  Beets, 

Carrots,  I'arsnips,  Cucumbers, 

Srpuishos.  Spinach,  Garden  Peas, 

Tomatoes,  Cauliflower,  Early  Cabbage, 

Late  Cabbai^e.  Sweet  Com,  Pop  Com,  ^^ 

Lettiice,  Onions,  Swiss  Chard.  T 

Ra<lishes.  -     -r-.  . ;  s'^*  *'^^'^ 

The  results,  as  far  as  time  has  peiiuitted  us  to  prepare  them,  are  4bM 
the  following  page> :  -  u# 
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GARDEN    BEANS — DWARF. 

Seventeen  varieties  were  planted  May  15th.  Soil  sandy,  plowed  the  autumn 
previous,  harrowed  thoroughly  before  planting,  and  furrows  then  opened  with  a 
single  shovel  plow  two  and  a  half  feet  apart.  The  beans  were  dropped  by  hand  in 
these  furrows,  five  or  six  in  a  hill,  and  the  hills  eighteen  inches  apart,  after  which 
they  were  covered  with  the  single  shovel  plow.  Just  before  coming  up  they 
were  harrowed  with  Thomas'  smoothing  harrow,  and  afterwards  they  were  kept 
clear  of  weeds  uy  nmning  the  cultivator  between  the  rows,  the  hoe  being  used 
simply  to  cut  the  weeds  from  the  row  itself.  The  following  table  gives  the  results 
of  the  trial. 


NA.AfE. 


Refugee • 

Intermediate  Horticultural . .  . . 

Early  Valentine 

Early  Round  Yellowsix  Weeks 

Yellow  Eye 

Dun  Cranberry 

Early  Fejee 

White  Wax 

Black  Wax 

Golden  Wax 

Early  Six  Weeks 

Early  Mohawk 

Concord  Bush 

Eaxly  China 

Early  Rachel 

Newington  Wonder 

Broad  Windsor 


Yield,  a. 


Poor, 
(lood.  b. 


ik 


Fail*. 
Very  Good. 
Good. 
Poor. 


ti 


Fair. 
(Joos4. 
Poor. 
Fair. 
Fail". 
Best.  (I. 
Poor. 


r. 


No.  days 

from  planting 

to  first  picking. 


76 
69 
65 
61 
61 
69 
61 
61 
hi 
57 
57 
57 
67 

•  X 

57 
76 


a.  Reported  poor  when  less  than  8  bushels  per  acre;  fair  when  from  8  to  12; 
good  from  12  to  16,  and  very  good  when  over  16  bushels. 

b.  Rate  of  14.6  bushels  per  acre. 

c.  Rate  of  16.4  bushels  per  acre. 

d.  Rate  of  23.5  bushels  per  acre. 


In  earliness  the  Wax  varieties  are  not  surpassed,  while  in  tenderness,  delicacy 
of  flavor  and  length  of  season  they  are  not  equaled.  In  these  respects  they 
differ,  however,  among  themselves.  All  things  considered  the  Black  Wax  is 
doubtless  the  best.  The  Golden  Wax  has  larger  pods,  and  probably  yields 
somewhat  better,  but  it  is  not  so  long  in  season  for  snaj)  ])ean8,  and  is  a  little 
more  affected  by  rust.  The  White  Wax  is  decidedly  deUcate  in  the  growth  of 
the  vine  and  inferior  in  yield. 

The  Intermediate  Horticultural  is  similar  to  the  old  fashioned  Cranberry,  but 
on  soOa  moderately  rich  does  not  nin  sufficiently  to  require  poles. 

The  Newingix^n  Wonder,  it  will  be  observed,  was  very  productive.  Its  quali- 
ties as  a  snap  bean  were  not  tested. 


58 


AJ^NUAL  REPORT* 


The  Broad  Windsor  is  a  tall,  coarse  growing  variety,  of  no  special  Talne 
the  table,  nor  for  any  purpose,  on '  moderately  rich  soils.    On  very  ridi  mnl 

might  be  profitable  to  grow  for  stock. 


CAULIFLOWER. 

Henderson's  Eaily  Snowball,  Extra  Early  Dwarf  Erfurt,  Early  Erfurt  and  El 
Paris  were  sown  in  hot  bed  April  1st,  transplanted  to  another  bed  April  Ti 
and  to  sandy  soil  in  the  garden  May  28d.  The  first  named,  Henderaon^s  £i 
Snowball,  proved  far  superior  to  all  the  others  in  earliness,  and  in  number  i 
size  of  heads.  None  but  good  reports  of  it  have  been  received.  Extra  Ei 
Dwarf  Erfurt  ranked  second. 

Caiier's  Dwaif  Mammoth,  Italian  Early  Giant,  and  Veitch^s  Autumn  6i 
were  sown  May  24th,  and  transplanted  to  sandy  soil  in  the  garden  July  8tli, 
no  heads  were  obtained. 

CARROTS.  • 

Seed  sown  on  sandy  soil,  in  rows  30  inches  apart,  April  ISth,  19fch  and  9C 
Plants  thinned  when  large  enough  to  about  six  inches  in  the  row.    The  foUo 
mg  table  shows  the  results  of  the  experiment,  the  second  column  showing 
comparison  the  result  of  1877  : 


Short  Horn 

Danvers 

Early  Very  Short  Horn. 
Improved  Lena"  Orange. 
liOng  Orange. . . . 
Half  Long  Orange. 
Large  Altringham, 
Large  White  Belgian 
James'  Intermediate. 
Half  Long  Carentan . 


Yield  per  acre,  hush,  of  60  lbs.  eadi 
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PARSNIPS. 


Seed  sown  on  sandy  soil,  in  rows  30  inches  apart,  April  18th.  Plants  thinned 
when  lar^  enough  to  about  six  inches  in  the  row.  The  following  table  shows 
the  results  of  the  experiment: 


Hollow  Crowned 

Sutton's  Student 

*Long  Sugar 

Maltese 

Round  Early  or  Turnip 


Yield  per 

acre,  bush,  of 

60  ft)  each. 


371 
324 
369 
388 
355 


Description  of  Roots. 


Long,  slender,  much  branched — 
many  small  ones. 

Long,  slender,  but  little  branch- 
ed— many  small  ones. 

Long,  slender,  more  branched 
than  second,  less  than  first. 

Shorter.  thicker,  somewhat 
branched, but  on  the  whole  nice. 

Turnip  shaped,  tolerably  free 
from  roots. 


*Long  Sugar  was  ftt)m  Hollister,  Carter  &  Co.,  the  others  from  Gregory. 


GARDEN   PEAS. 

Forty-seven  rarieties  planted  April  3d.  Soil  very  sandy,  plowed  autunm  pre- 
vious and  harrowed  thoroughly  before  sowing.  Furrows  made  with  single 
shovel  plow  214  ^^^^  apart  for  medium  and  small,  and  three  feet  apart  for  large 
growing;  varieties.  Seed  sown  in  furrow  with  Planet  Drill  at  rate  of  one  quart 
to  235  ieet,  and  covered  3  to  4  inches  deep  with  single  shovel  plow.  The  culti- 
vation consisted  in  harrowing  thoroughly  just  before  coming  up,  after  which  the 
cultivator  was  run  between  the  rows.  The  hoe  was  used  only  to  cut  out  weeds 
in  the  row.  Many  of  the  varieties  have  been  on  trial  three  and  four  years.  The 
table  gives  in  the  first  column  the  number  of  days  from  planting  to  first  picking, 
1878  and  in  the  other  columns  the  average  of  all  the  obsei-vations  that  have  been 
znade  on  *Tield,'*  "Table  Quality,"  length  of  "Picking  Season"  and  "Growth 
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Acme 62  days. 

Currant 62    ** 

Foote's  Hundred  Days,  d 63    '* 

GeneralGrant 63    " 

Paraeron 63    " 

Green  or  Golden  Ge^ge 64 

New  White  Apple,  e 65 

Large  Smooth  Red 65 

Hathaway's  Excelsior 67 

Golden  Trophy 67 

Trophy 70 

Mammoth  Leaf.  / 71 

PoweU's 72    " 

F^ee 77    ** 

Arlington 78    " 

Tomato  de  Laye.  v •  •  • 

o.  Seed  bought  under  this  name,  but  the  fruit  was  so  large  that  it  may  possi- 
bly have  been  Red  Plum. 

b.  The  fruit  of  Little  Gem  is  larger  than  Red  Plum  but  yet  very  much  smaller 
than  Conqueror  and  Canada  Victor.  Its  earliness  is  its  best  point,  but  in  addition 
to  this  the  yines  are  very  productiye  and  the  fruit  is  smooth  and  of  good  flavor. 

e.  Seed  purchased  as  **extra  selected.** 

d.  There  is  no  important  difference  between  Hubbard's  Curled  Leaf  and 
Fooie's  Hundred  Days.  In  both,  the  vines  are  small  and  bear  heavily.  The 
fimit  ripens  early  but  is  very  much  furrowed  or  wrinkled. 

e.  The  fruit  of  New  White  Apple  is  rather  small  and  not  produced  abundant- 
ly, bat  is  white,  smooth  and  very  mild  in  flavor.  There  is,  however,  little 
demand  for  tomatoes  of  any  color  other  than  red,  and  none  appear  to  possess 
any  advantage  over  the  red  ones. 

y.  The  Mammoth  Leaf  is  a  rather  large,  coarse  growing  and  unproductive 
variety.  The  fruit  is  of  a  dark  red  or  purple  color,  but  rotted  about  as  fast  as  it 
ripened. 

g.  Tomato  de  Laye  is  peculiar  in  having  a  single  stout  upright  stem.  It  bean 
bat  sparingly  and  none  of  the  fruit  ripened  before  frost. 

FARM  EXPBRIMEIITS. 

lliene  include  experiments  on — 


Field  Beans, 

Field  Com, 

Winter  Wheat, 

Spring  Wheat, 

Oats, 

Field  Peas, 

Beetis  for  Stock, 

Potatoes, 

Winter  Rye, 

Spring  Rye, 

Barley. 

Times  of  sowing  Wheat. 

With  wheat  especially,  the  trial  of  varieties  has  been  very  extensive  and 
eazefnl. 

Some  of  these  experiments  are  detailed  in  the  following  pages : 
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VIELD    BEANS. 

Nine  Tarieties  were  planted.  The  soil  was  landy,  plowed  in  aubnmi  of  1877, 
and  thoroughly  harrowed  before  planting.  The  rows  were  marked  at  thiitj 
inches,  and  iorrows  opened  with  single  shovel  plow.  The  seed  was  dropped  m 
continuous  rows  by  a  Planet  seed  drill,  and  covered  with  the  shovel  plow. 

The  cultivation  consisted  in  the  use  of  Thomas'  smoothing  hanow  as  often  u 
the  weeds  sprouted,  imtil  the  beans  appeared  above  ground,  after  which  the  fifth 
tooth  cultivator  was  run  between  the  rows.  The  hoe  was  only  used  to  cot  out 
such  weeds  as  could  not  be  reached  by  the  cultivator. 

The  beans  were  planted  May  25th,  and  May  27th.  The  results  of  the  tnal  in 
shown  in  the  following  table: 


YIELD  FEB  ACHE. 

No.daTsphni- 

Seed. 

Straw. 

ingtonpamv. 

• 

Califomifl.  Pealb 

BusheU.a 

8.8 

12.3 
14.8 
17.0 
10.2 
9.9 
13.0 
15.8 

Pounds. 
1,656 
1,177 

WhitePea 

White  Pea  c 

102 

84 

Naw 

80 

White  Medium 

78 

White  MajTOw • 

1,530 
1,460 

98 

White  Kidnev  d 

95 

Red  Ejdnev  d 

88 

T<!ft.rlv  Manlflv  tt 

1,087 

77 

(a.)    Of  sixty- two  pounds  each. 

(6.)  These  two  lots  (California  Pea  and  White  Pea)  were  obtainad  ficom  Hol- 
lister,  Carter  &  Co.,  and  J.  J.  H.  Gregory,  under  the  above  names  respedzretf. 
After  careful  examination  they  were  decided  to  be  the  same.  A  high  wind  mix- 
ing them  afler  they  were  pulled,  rendered  it  necessary  to  thresh  them  together. 
The  same  cause  shelled  many,  and  doubtless  explains  in  part,  at  least,  the  bv 
yield.  The  vigor  of  the  vines  and  their  lateness  in  maturing,  will  be,  faowefff, 
serious  objections  unless  they  prove  superior  in  yield. 

(c.)    These,  White  Pea,  were  from  R.  H.  Allen  &  Co. 

(d.)  The  White  and  Red  Kidney  are  tall  and  upright,  bearing  the  pods  deir 
of  the  ground  and  showing  no  tendency  to  run. 

(e.)  The  seed  of  the  Karly  Manley  was  furnished  by  G.  E.  Statkweatiier,  tf 
Minneapolis,  and  was  raised  in  Orleans  county,  N.  Y.,  where  it  was  reputed  to 
be  very  early  and  productive.  Superiority  in  these  respects  does  not,  howew; 
appear  to  be  well  sustained  in  this  trial.  It  is  claimed  to  be  a  variety  of  lh> 
White  Medium,  which  it  closely  resembles. 

FIELD  COBN. 

Seven  varieties  were  planted,  but  owing  to  the  fact  that  they  were  [^autod  ii 
different  places  to  prevent  mixing,  and  consequently  on  different  soils  ih^  or 
not  all  be  compared  with  each  other. 
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I. 

Canada  Early  Yellow  Flint,  Adams  Early  Dent  and  Silver  Laced  Pop  Com 
were  planted  on  sandy  soil,  plowed  in  autumn  of  1877  and  thoroughly  harrowed 
before  planting.  These  were  planted  in  rows  3^  feet  apart,  and  hills  2}4  feet 
apart  in  the  row,  three  kernels  to  the  hill. 

The  following  table  gives  the  principal  points  of  interest  : 


Canada  Early  Yellow  Flint. 

Adams  Earl v  Dent 

Silver  Laced  Pop 


No.  days 
fr'm  plant- 
ing until  lit 
10  cut. 


104 
110 
114 


Yield  per 

acre, 
a  Bushels. 


38  0 
52.6 
20.  S 


Size  of 
stalks. 


Medium. 

•  a 

Large. 


Size  of 
ears. 


Small. 

Medium. 

Small. 


Length  of 
ears. 


Short. 


a.    Of  72  lbs.  each  in  the  ear. 


In  husking  the  Canada  Early  Flint  the  frequent  breaking  of  the  ear  so  as  to 
leave  a  portion  on  the  stalk  is  a  serious  objection  ;  but  where  quick  growth  and 
early  maturity  are  required  it  may  yet  be  desirable.  The  yield  may  be  greatly 
increased  by  closer  planting  which  the  small  size  of  the  stalks  readily  permits. 


11. 

Compton's  Early  Field  and  White  Dent  were  planted  on  sandy  soil,  in  hills  3 

feet  apart,  and  the  rows  3^^  feet  apart,  3  or  4  keniels  per  hill.  The  folio wmg 
table  exhibits  the  principal  results  : 


Compton's  Early  Field  b. 
White  Dent 


No.  days 
fr'm  plant 


Yield  per 
acre, 


inguntiltitjj  ;*j^^f- 
to  cut.      «us"t^i3-  » 


Size  of 
stalks. 


Size  of 
ears. 


117 
117 


31.3 
44.2 


Large. 


Medium. 
Large. 


Length  of 


ears. 


Long. 
Short. 


a.  Of  72  lbs.  each. 

h.  Difficulty  in  breaking  off  the  ears  in  husking  is  a  serious  objection  to  Comp- 
ton's Early  Field. 

111. 


Speckled  Dent, and  Yellow  Flint  were  planted  on  sandy  loam,  in  hills  2  feet 
apart  and  rows  3J^  feet  apart,  o  kernels  per  hill.  The  results  are  exhibited  in  the 
following  table. 


No.  days 
fr'm  plant- 
ing until  fit 
to  cut. 

Yield  per 

acre, 
Bushels,  a 

Size  of 
stalks. 

Size  of 
ears. 

Length  of 
ears. 

SiMckldd  Dent 

105 
105 

59.9 
e3.5 

Large. 
Medium. 

Large. 
Small. 

Short. 

TOlow  Flint 

Long. 

a.  Of  72  lbs.  each. 
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WINTER  WHEAT. 


Four  varieties  were  bow^  Sept.  19th,  1877,  and  the  5th  three  dajn  later.    8a 
sandy  and  plowed  just  before  sowing.    The  following  table  exhibits  the  lenll 

of  the  trial  : 


YIELD  PER   ACRE. 


Jennings's  White  a 
Clawson  White  b. 

Square  Head 

Fultz 

White 


Grain, 

Straw, 

Bu&hels. 

PonndH. 

23.1 

2265 

21.9 

2574 

5.9 

1373 

i9.8 

1857 

19.6 

1761 

When  Ripe 


July  15. 
July  15. 
Jaly  19. 
July  12. 
July  15. 


a.  It  was  the  design  that  all  the  varieties  should  ei^oy  an  equal  chance ;  ho 
through  miscalculation  a  narrow  strip  of  Jtnning's  White  was  sown  on  groan 
on  which  com  had  been  manured  in  the  hill,  '^he  effect  of  the  manura  wi 
plainly  vHsible^  and  doubtlees  was  the  cause  of  the  superior  yield  of  this  Tttrifll 
over  the  Claweon. 

b.  From  the  opening  of  spring  until  ripening,  the  Clawson  presented  tilt 
vigorous  and  uniform  appearance. 


SPRIKa   WHEAT. — I. 


White  Fife  wheat  was  sown  Nov.  2d  and  Dec.  28th.  1877,  and  March  28tti,  1871 
with  a  view  of  testing  the  assertion  that  wheat  sown  late  in  aatumn,  so  late  tin 
it  would  not  germinate  until  spring,  would  do  better  than  that  sown  in  tiwam 
season .  Soil  and  treatment  precisely  the  same  in  all  respects  save  in  the  tone  < 
sowing.    The  follo\ving  table  exhibits  the  results,  in  acres: 


Date  of  Sowing. 


November  2,  1877 
December  28,  1877 
March  28,  1878... 


YIELD   PER  ACRE. 


Grain. 


Bushels. 
12.1 
17.1 
22.6 


Straw. 


Pounds. 
1972 
2665 
3781 


WbenR^ 


Ju]jl9 
"     19 


SPRING  WHEAT. — II. 


Seventeen  varieties  were  sown  on  clayey  loam,  March  27th.    The 
plowed  in  autumn  of  1877  and  thoroughly  harrowed  before  sowing;    Tl 
was  sown  with  a  seeder  and  covered  with  the  harrow.    The  f<diow]a|f  |i 
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Dominion 

Mediterranean 

Rio  Grande .   . 

Scotch  Fife  (seed  from  Can.  76). 

Golden  Globe  or  Redl'em 

Scotch  Fife  (Minn,  seed) 

White  Fife,  a 

Lost  Nation 

Prussian  White,  h 

China  Tea 

Brooks 

Jndkin 

Scotch  Fife  (Minn,  seed)  c 

Egyptian 

Touzelle 

Canada  Club 

Grolden  Drop 

China  Spring 


TIBLD  PER  ACRE. 


Grain. 


Bushels. 
14.8 
18.8 
16.1 
14.9 
14.3 
16.6 
18.1 
19.1 
17.7 
20.6 
16.6 
20.4 
17.4 
12.4 
15.7 
16.3 
13.1 
14.1 


Straw. 


Pounds. 
1947 
1897 
1726 
1982 
2250 
1956 
2441 
2323 
2373 
1947 
2328 
2177 
1983 
1906 
1903 
1751 
1739 
1937 


When  Ripe. 


July  22 
23 
28 
23 
22 
23 
25 
23 
25 
23 
23 
23 
23 
23 
19 
19 
19 
22 


a.  Only  the  Fife  varieties  are  hard  wheats.  The  White  Fife  has  been  tested 
by  many  farmers  the  past  season  and  so  far  as  heard  from  'they  are  all  well 
pleased  with  it.  It  is  a  hard  wheat  though  not  so  hard  as  the  conmion  Fife. 
The  millers  are  reported,  however,  as  speaking  unfavorably  of  it. 

b.  The  Prussian  White  is  the  same  as  White  Fife  or  so  closely  resembles  it 
in  grain,  straw  and  chaff  as  not  to  be  distinguishable  from  it.  It  will  not  be 
80wn  again  as  a  distinct  variety. 

c.  This  bemg  the  standard  of  compariaon  two  plats  were  sown  in  order  that 
none  of  the  others  might  be  too  far  removed  from  it. 

SPRING   WHEAT. — III. 

Two  varieties,  sown  one  day  later  and  in  a  different  manner  from  those  in  II. 
The  soil  and  its  preparation  was  the  same,  but  in  sowing  the  ground  was  marked 
off  in  rows  15  inches  apart,  furrows  made  with  a  hoe,  13^  to  2  inches  deep,  the 
^bed  dropped  at  the  rate  of  about  six  kernels  to  the  foot,  and  covered  with  a  hoe. 
While  young,  the  grain  was  cultivated  twice  vith  a  wheel  hoe.  The  resulte 
were  as  follows : 


YIKTiD  PER  ACRE. 

When  ripe. 

1 

Grain. 

Straw. 

1 

Avfltrtlian  Club-  -  - 1 .   t 

Bushels. 
11.7 
16.0 

Pounds. 
1479 
2185 

July  22 
**    25 

Ohamnlain  ......t^.. .,..,.... 

!i 
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SPRING  WHEAT. — IV. 


One  variety  sown  on  sandy  soil  March  l^h.    Land  plowed  in  aaianm  of  1877 
and  thoroughly  harrowed  before  sowing.    Manner  of  sowing  and  cnltiTation  the 

same  as  in  III.    The  following  was  the  result: 


YIELD  PER  ACKE. 

WhenB;^ 

Grain. 

Strav. 

Australian  Club 

Bushels. 
15.9 

Pounds. 
2036 

July  19 

SPRING  WAEAT— V. 

Four  varieties  sown  March  13th  in  quantities  too  small  to  adnut  of  ogmpotilig 
the  yield.  The  8oil  and  its  preparation  the  same  as  in  iy.  The  maxiner  df  aov- 
ing  and  the  cultivation  the  same  as  in  iii,  except  that  the  kernels  werd  pbmlid 
about  six  inches  apart.    The  results  are  indicated  in  the  following  remaikB: 

Peace  River — Tlie  seed  was  obtained  from  the  Peace  River  country  noithwM^ 
of  Winnipeg,  through  P.  B.  Nettleton,  Esq.,  of  the  Minneapolis  Ilat'vwtor 
Works.  The  seed  was  reddish  in  color,  large  and  soft.  It  grew  well  «id 
escaped  serious  injury  from  rust,  though  in  dose  proxunity  to  tiie  foUawng 
varieties.  The  straw  was  of  medium  length,  stiff  and  upright.  Tlie&ndllls 
bald,  of  medium  length,  and  well  filled.  The  chaff  white.  But  this  tanal,gif«B 
no  safe  indication  of  its  value  as  wheat  is  ordinarily  grown. 

Oregon  Little  Club,  Oregon  Common  Club  and  Chili  Club— Thmb  variflttBi 
together  with  the  Australian  Club  in  iii  and  iy  were  obtained  from  Saltim,  Ore* 
gon,  throufjrh  D.  Edwards,  Esq.,  of  Minneapolis.  These  three  Yarieties  wen 
attacked  with  rust  soon  after  heading  so  badly  as  to  effectually  prevent  the filUag 
of  the  heads,  and  thus  to  cause  the  ruin  of  the  crop.  While  they  might  do 
much  better  another  season,  and  on  different  soil,  yet  there  is  every  reaaon  to 
believe  that  they  cannot  resist  rust  and  other  diseases  so  well  aB  the  other 
ties  we  now  have. 

SPRING  WHEAT — Yl. 


i 


A 


Ten  varieties  sown  April  12th.  Soil  very  sandy;  its  preparation  the 
in  IV.  The  miinner  of  sowmg  and  the  culbvation  the  same  as  in  ui.  except  tiiat 
after  marking  the  seed  was  sown  with  a  Planet  seed-drill.  The  following  U\}M 
contains  the  names  of  the  varieties  and  exhibits  some  of  the  results: 
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CHli 

Club 

Siberian 

Australian 

Oreffon  Club 

Sonora 

Scotch  Fife  (Minnesota  Seed), 

Defiance 

Champlain 

Odessa 


YIELD  PER  ACRE. 


Grain.      Straw. 


bufih. 


13.9 

8.1 
7.7 
7.8 


lbs. 


3,484 
3,302 
3,534 
3,153 


When  ripe 


July  27 

"  23 

"  27 

"  27 

"  23 

•*  19 

"  25 

"  27 

"  21 

"  30 


All  of  these  varieties  were  attacked  by  the  rust  more  or  less  severely,  the 
Scotch  Fife,  as  would  appear  from  the  yield,  least  of  any.  The  results  of  the 
trial  with  the  last  three  varieties  are  sufficiently  mdicated  by  the  table. 

The  seed  of  the  first  six  varieties  was  obtained  from  California  through  J.  T. 
Lucas,  Esq.,  of  Minneapolis.  The  quantity  of  each  was  too  small  to  admit  of 
computing  the  yield.  They  were  all  attacked  by  the  rust  more  severely  than  the 
Scotch  Fife  sown  at  the  same  time  and  growing  beside  them,  Oregon  Club  and 
Sonora  being  injured  the  most. 

SPRING  WHEAT — VII. 

Three  varieties  sown  April  6th,  soil  sandy  at  one  end  of  the  plats,  and  wet 
and  cold  at  the  other  end.  Preparation  of  soil  and  manner  of  so¥mig  same  as 
in  n.    The  following  table  shows  the  results : 


bu8h. 

Saxon  Fife 7.5 

Scotch  File  (Minnesota  Scad) 7.7 

Russian 7.9 


YIELD  PER  ACRE. 


SPRING   WHEAT — VIII. 


Grain.      Straw. 


lbs, 

1,2S7 

1,488 

i,aso 


When  ripe 


July  24 
22 
23 


(4 


(( 


Two  varieties  sown  April  9th.    Soil  same  as  in  vii.     Preparation  of  «oil  and 
manner  of  sowing  same  as  in  ii.    The  following  table  shows  the  results: 
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Scotch  Fife  (Minnesota  Seed). 
Sherman 


YIELD  FEB  ACRB. 


Grain.     Straw. 


hush, 

4.2 
5.9 


lbs. 

940 
1,630 


When  xipe 


July  29 
23 


«• 


The  Sherman  wheat,  it  will  be  seen,  is  remarkable  for  its  earlinees,  white  in 
this  experiment  at  least  it  appears  to  be  somewhat  superior  in  yield  to  Sootdi 
Fife.    The  grain  is  soft  and  the  chaff  bearded,  the  only  objections  noted. 


WHEAT — FOUR  YEARS    EXPBRIMEKTS. 


To  facilitate  comparison  the  results  of  all  the  experiments  with  Tarietiei  of 
wheat  for  four  years,  including^  those  detailed  in  the  foregoing  pauses,  axe  oon- 
densed  in  the  following  tables: 


Very 
poor 
Sandy 
Soil. 
1875. 

Loamy 
Soil. 
187G. 

Poor 

Sandy 

Soil. 

1877. 

—* — r. 

Clayey 
Loam. 

1878. 

11.  b 

White 

Fife 
Wheat. 

1878. 

Lc. 

Winttf 
Wbeii 

cLism 

Arnotka 

Bu8h. 
Per  acre. 

3.2 
5.0 
5.9 
5.9 
7.4 
^.3 

Bush. 
Per  acre. 

8.7 

6.9 

16.6 

Bush. 
Per  acre. 

Poor.  a. 

Bush. 
Per  acre. 

Bush. 
Per  acre. 

Busk. 
Feraeni 

Oran 

Poor   a 

Scotch  Fife  (Minn.  Seed) 

China  Spring 

Mpditt*rrrtB*'aii    

13.5 

17.0  e 

14.1 

18.8 

13.4 

11.2 

Mixturp  of  A.bovp  fivo 

Ooldpii  l)ro  ) 

15.9 
9.4 
17.0 
17.3 
18.3 
15.6 

13.1 
16.3 
14.3 
14. » 
14.7 
19.1 
15.1 
18.1 
15.7 
12.4 
17.7 
20.6 
16.6 
20.4 

flaiuida  Cln  > 

Golden  iJlo  )c    

11.7 

12.9 

9.9 

Good.   O. 

12.7 

11.4 

3.2 

Poor.  m. 

Scotol  Fife  (Seed  from  Can 'a) 
Dominion  

T^ost  Nation 

Rio  Grande        

■  •    «••••** 

White  Fife             

Touzelle 

Fcrvntian 

Prnssian  White 

China  Tea 

Brrol<s 

•• 

Judicin 

Sown  Nov.  2.  1877 



12.1 
17.1 
22.6 

Sown  Dec.  28.1877 

Sown  March  28. 1878 

Jennings'  White 

m 

tt.1 

Clawson 

91.I 

Sauare  Head 

ftJ 

Fnltz '.. 

ISJ 

White 

ItJ 

• 

a.  Sown  in  quantity  too  small  to  admit  of  commuting  the  yield. 

b.  For  details  of  culture  see  "Spring  Wheat  II,"  in  foregoing  pages. 

c.  For  details  of  culture  see  "Spring  Wheat  I.*'  in  foregoing  pogca. 

d.  For  details  of  culture  see  "Winter  Wheat,''  in  foregoing  pagea. 

e.  Ayerajje  of  two  plats. 
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Clayey 
loam, 
sown 

Mar.  28, 
1878. 

(III.)  a. 

Sandy 

soil  sown 

Mar.  14, 

1878. 
(IV.)  a. 

Sandy 

soil  sown 

Mar.  13, 

1878. 

(V.)(l. 

Very 

sandy 
soil  sown 
April  12, 

1878. 

(VI.)  a. 

Sandy 

soil  sown 

April  6, 

1878. 
(VII.)  a. 

Sandy 

soil  sown 

April  9, 

1878. 
(Vni.)o. 

Australian  Club 

Bush. 
Per  acre. 

11.7 
16.0 

Bush. 
Per  acre. 

15.9 

Bush. 
Per  acre. 

Bash. 
Per  acre. 

Bush. 
Per  acre. 

Bush. 
Per  acre. 

Chamnlain 

7.7 

Peace  River 

Good,  h 
VerpjP'rb 

41 

Orearon  Little  Club 

Oreson  Common  Club 

Chil  Club..?:. 

Chill 

Poor,  h 

«« 

i( 

(i 

VerjrP'rb 

13.9 
8.1 
7.8 

Club 

Siberian 

Australian  ■-,...- 

Oreeon  Club 

Sonora 

Scotch  Fife.  Minn.  Seed 

7.7 

4.2 

Defiance 

Odessa 

Saxon  Fife 

7.6 
7.9 

Russian 

Sherman 

6.9- 

o.  For  details  of  sowing  and  cultavation  see  "Spring  Wheat"  with  correspond- 
ing number  in  foregoing  pages. 
b.  Quantity  sown  too  small  to  admit  of  computing  the  yield. 


OATS. 


Eleven  varieties  were  sown  March  26th.  The  soil  was  sandy^loam  and  under- 
laid with  sand — a  June  grass  sod  broken  in  1877.  It  was  thoroughly  harrowed 
in  autumn  of  1877  and  again  before  sowing,  but  much  June  grass  remained, 
notwithstanding,  unsubdued.    The  following  table  exhibits  the  results: 


Silver  White  Queen 

White  Schonen 

Canadian 

Bnmswick « 

Waterloo 

Black  Norway 

Piobtteir. 

Excelsior 

White  Dutch 

Alvey 

Chinese  Hulless 


S  XMitAJA^      X    J 

UX>     Xk^^I^MU^ 

When 

Grain. 

Straw. 

Ripe. 

Biishels.a 

Pounds, 

18.2 

622 

July  23 

28.8 

1,072 

"    24 

3:^.6 

1,446 

•*    19 

35.2 

1.672 

**    19 

23.7 

1,157 

**    18 

27.7 

1,184 

**    27 

24.3 

966 

"    27 

27.4 

1,100 

"    20 

28.6 

1,062 

-    24 

21.2 

966 

*•    19 

12.5 

1,230 

».    21 

(a.)    Of  32  pounds  each. 


70 


ANNUAL  REPORT. 


The  following  table  contains  the  results  of  four  trials  with  varieties  of  oats^ 
together  with  averages  for  four,  three  and  two  years.  These  data  enable  us  to 
indicate  the  most  productive  varieties  with  far  mora  confidence  than  we  could 
&om  a  single  trial,  which  is  often  contradicted  by  the  succeeding  one. 


Yield  Per  Acre— Bushels.* 

Average  Yield  for 

1876. 

1876. 

1877. 

1878. 

4  Yre. 
'76-*78. 

3  Yrs. 
'76-'7& 

2  Yn. 

Silver  White  Queen 

14.0 
17.8 
17  6 
18.6 
20.6 
13.1 

30.6 
36.2 
38.7 
39.6 
38.7 
39.6 
30.6 
38.7 

235 
29.6 
33.4 
32.6 
32.5 
25.4 
29.6 
24.1 
26.9 
11.1 

18.2 
28.8 
33.6 
27.7 
24.3 
27.4 
35.2 
28.7 
28.6 
12.6 
21.2 

22.0 
28.1 
30.8 
29.8 
29.0 
26.3 

24.7 
81.6 
35.2 
33.2 
31.8 
90.8 
81.8 
28.8 

20.8 

White  Schouen 

29.2 

Canadian 

33.5 

Black  Norway 

Probsteir 

30.1 
28.4 

Excelsior 

26.4 

Brunswick 

32.4 

Waterloo 

23.9 

White  Dutch 

21.7 

Chinese  Hulless 

11.8 

AJveyTT  -»--  T ,,,...,--.,... 



*0f  thirty-two  pounds  each. 

Arranging  the  varieties  in  the  order  of  their  average  yields,  we  have  the  fol- 
lowing list: 


Order  of  average 
Yield  for  4  years.* 


Canadian 

Black  Norway 

Probsteir 

White  Schoncn 

Excelsior 

Silver  White  Queen 


80.8 
29.8 
29.0 
28.1 
26.3 
22.0 

Order  of  averaj^e 
yield  for  3  years. 


Canadian «- . . . . 

Black  Norway 

Probsteir 

Brunswick 

White  Schonen 

Excelsior 

Waterloo 

Silver  White  Queen. 


35.2 
33.2 

31.8 
31.8 
31.6 
30.8 
28  8 
24.7 


Order  of  average 
yield  for  2  yean. 


Canadian 

Brunswick 

Black  Norway , 

White  Schonen....; 

Probsteir 

White  Dutch 

Excelsior 

Waterloo 

Siiv'r  White  Queen 
Chinese  Hulless... 


91.5 

31.4 

30.1 

»ji 

27.7 
»A 
239 
90i 
11.8 


The  most  productive  varieties  aro  shown  by  these  lists  to  be 

1.  Canadian.  3.    Probsteir. 

2.  Black  Norway.  4.    Brunswick. 

5.    White  Schonen. 

Other  methods  of  comparison  lead  to  the  selection  of  the  same  varieties. 


PEAS — CANADA    FIELD. 


The  same  variety  was  sown  in  two  different  places,  neither  of  which  were  writ- 
able for  wheat.  The  land  was  plowed  in  both  cases  in  autumn  of  1877,  an^ 
thoroughly  harrowed  before  sowing.  Seed  sown  broadcast  with  seeder  and  coh- 
ered by  harrowmg  with  Thomas'  smoothing  harrow.  The  following  taWe  exhib- 
its the  results: 
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Yield  per  Acre. 

When 
sown. 

When 
ripe. 

Grain. 

Straw. 

Verv  sandv  soil 

Bushels,* 
20.1 

17.5 

Pounds. 
2,066 

March  12 
April     4 

July   15 
Au^st  3 

Veg-etable  loam  underlaid  with 
6and 

• 

*0f  sixty  pounds  each. 

BARLEY. 

Three  varieties  were  sown  March  27th.  Soil,  clayey  loam;  plowed  in  autumn 
1877,  and  thoroughly  harrowed  before  sowing.  Seed  sown  with  seeder  and  cov- 
-ered  with  Thomas'  smoothing  harrow.    The  following  table  exhibits  the  results: 


Chevalier. . . 
Two  Rowed . 
Four  Rowed 


Yield  per  Acre. 


Grain. 


Bushels.* 
27.7 
27.2 
25.0 


Straw. 


Pounds. 

1,6:^ 

1,594 
hbOO 


When  Ripe. 


July  18 
July  16 
July  12 


*0f  forty-eight  pounds  each. 

The  Chevalier  is  a  two- rowed  variety,  the  seed  of  which  was  received  two  or 
three  years  aero  from  the  United  States  Department  of  Agriculture.  It  does  not 
appear  to  be  more  productive  than  the  common  two-rowed,  but  the  berry  is 
(remarkable  for  its  plumpness  and  light  color. 

SPRING  RYE. 

The  same  variety  of  Sprmg  Rye  was  sown  in  three  places,  none  of  which  were 
•considered  suitable  for  wheat.    The  following  table  exhibits  the  i-esults: 


•On  verv  sandy  soil 

Sandy  loam  underlaid  with  sand. . . . 
Vegetable  loam  underlaid  with  sand 


Yield  per  Acre. 

When 
Sown. 

Grain. 

Straw. 

Bushels 
11.0 
10.8 
15.0 

Pounds 
1,421 
1,160 

■  •  •  •  •       •   ■ 

March  12 
March  26 
March  29 

When 
Ripe. 


July  15 
July  17 
July  17 
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AinnJAL  SEPOBT. 


WHITER    BYE. 


Two  varieties  were  sown  Sept.  27th,  1877,  on  sandy  soil,  plowed  shoiilj  befiott 
sowing.    The  foUowing  table  exhibits  the  results  of  the  experiment: 


Amber  a. 
White... 


Busheh, 
24.1 
25.1 


Pounds, 
3,049 
2,665 


When  Bipe. 


Jnly    7 
JnlylO 


(a.)    At  the  opening  of  spring  and  throughout  the  remainder  of  tfaeir 
the  Amber  presented  the  most  uniform  and  vigorous  appearance.    A 
observer  would  not  hesitate  to  say  that  this  was  the  hardiest  and  would  yield  tli9 
best  crop.    The  result,  therefore,  wbjb  something  of  a  surprise. 


VARIETIES  OP  POTATOES. 

Thirty-four  varieties  were  planted,  twenty-eight  of  them  both  on  clayey  IxmaL 
and  on  sandy  soil.  In  both  cases  the  land  was  plowed  in  autumn  of  1877,  mui 
thoroughly  harrowed  in  the  spnng.  The  land  was  marked  for  the  rows  tiue^ 
feet  apart  and  furrows  were  made  with  a  single  shovel  plow.  ^ 

The  seed  was  cut,  leaving  as  nearly  as  possible  a  single  eye  to  each  lueoe,  and 
the  pieces  were  dropped  in  the  furrows  about  12  inches  apart,  after  whidi  tbqr 
were  covered  with  the  shovel  plow.    No  manure  was  applied  in  any  manner. 

The  cultivation  consisted  in  the  use  of  Thomas'  Smoothing  Harrow,  as  often  at 
the  weeds  appeared,  until  the  potatoes  were  well  above  ground.  The  5-toolli 
cultivator  and  double  shovel  plow  were  then  used  between  the  rows,  and  bafixt 
the  vines  fell  down  they  were  ridged  with  the  single  shovel  plow.  The  hoe  wii^ 
only  used  to  cut  out  weeds  where  the  cultivator  could  not  reach  them. 

They  were  planted  on  clayey  loam  April  23d,  and  on  sandy  soil  April  29.  Th^ 
former  were  dug  Oct.  7th,  and  the  latter  Oct.  16th. 
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I*  ABKUAL  BEPOKT. 

a.     Bii-ihcls  of  00  lbs.  in  everj*  case. 

h.     Tlie  tiui"  wln-n  (he  vines  appoar-H  dead. 

c.  iJiinmore'!!  r-e^'llLnff  has  been  for  two  yesHB  previone  the  beat  pndnev. 
No  mtmta^tory  i'X]ilanatiou  can  be  giren  for  the  coinpwui*elr  Imr  jieU  flii 

d.  f-o  far  M  this  trial  go^,  it  indicates  a  singular  ad^tatitm  of  tbe  St  In- 
renee  ti>  both  heavv  and  light  poil. 

f.    The  Karly  Afid-^awdke  is  ihe  best  yielding  early  potato,  whOe  itt  aatm 
cjuij  or  -u|*nor  to  that  ot*  other  early  varieties. 
/.     With  ]iink  ur  ruse  colored  eyes. 
It  will  bi-  notic«<l  tliat  the  best  producers  on  clayey  loam  are  all  Mb 
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BEETS  FOR  STOCK. 

Planted  on  clayey  loam  May  7tli.    Land  plowed  in  autumn  of  1877  and  asrain 

just  before  planting^.     After  harrowing  thoroujfhly  the  seed  was  planted  in  rows 

30  inches  apart.      When  large  enough  the  plants  were  thinned  to  about  12 

nches  in  the  row.      Cultivation  consisted  in  the  use  of  cultivator  and  hoe  to 

destroy  weeds.    No  manure  was  applied.     The  following  table  exhibits  the 

lesolts: 

Yield  per  acre  in 
bush,  of  60  lbs.  each. 

Mammoth  Long  Red  Mangold 287 . 7 

LonflT  Red  Mangold 188.0 

Long  Yellow  Mangold 222.2 

Champion  Intermediate  Mangold,  a 38.8 

Red  Globe  Mangold , 225.1 

Carter's  Orange  CJlobe  Mangold  136.9 

Webb's  New  Kmver  Yellow  Globe  Mangold 172.7 

Yellow  Ovoid  Mangold 192.3 

Red  Giant  Ovoid  Mangold 197.5 

Imperial  Sugar  Beet 164.4 

White  Sdesian  Red  Top  Beet 2:^  4 . 9 

White  SUesian  Green  Top  Beet 221.8 

Lane's  Improved  American  Sugar  Beet 344.0 

White  Green  Top  Sugar  Beet,  b 288.6 

o.  The  seed  of  Champion  Intermediate  germinated  but  poorly  and  there  were 
many  and  lon^  vacant  spaces  in  the  rows. 

h.  This  vanety,  White  Green  Top  Sugar  Beet,  was  sent  out  by  the  Commis- 
sioner of  .Agriculture  with  the  view  of  determining  the  value  of  the  beet  for 
sagar  in  the  Umted  States.  Examination  by  Professor  S.  F.  Peckham  revealed 
in  the  juice  of  these  beets  15.63  per  cent,  of  cane  sugar  (saccharose). 

FERTILIZEllS. 

No  experiments  with  fertilizers  were  made  m  1878,  but  it  has  been  considered 
worth  while  to  reproduce  those  of  1875  and  1*^77  in  the  follo^Hnfir  form: 


WHKAT— 1875. 


No  manure  b 

Bone  flour 

Superphosphate  of  lime 

Animal  fertilizer 

Peruvian  guauo 


WHEAT— 1877. 


arc: :; 
PouruU. 


I     Urn 

9    .     m 

x=5 


i  -i  1  2    Increased  yield  per 
=  9  -r  2       at^re  over  **no 


"S-  5^  — 


manure.' 


ar 


Ct^-r      Grain.    >  Straw. 


Bmh. 


310 
300 
417 
201 


7..'iO 
7.60 
7.50 
7.dO 


10.  .T) 

10  '*fo 

9.7'J 

9.96 


0.7 
1.2 
1.3 

3.9 


Lhs. 


Tioa 
00 
02 
648 


Seetifled  Peruvian  giinno 

Stockbridge  manure  (or  wheat. 

No  manure  r 

Superphospliate  of  lime 

Ashes 

Gypsum 


POTATOES— 187 


Rectified  Peruvian  guano 

Stockbrldge  manure  for  potatoes. 

No  manure  d 

Superphosphate  of  lime 

AjBnes 

Gypsum 


458.2 


16.42 
1.'>.83 


8r*«  2 

35.7 

593.2 


381.9 
424.7 


14.76 
5.35 
4.46 


12  75 
12.75 


21  47 
20  41 


23  .rj 
5. 15 
4.46 


16. 56 
16.99 


5.1 

8.7 


4  7 
0.5 
0.0 

Large. 

bushels. 
9  5 
7.5 


eo7 

1.012 


351 
1CF7  a 
Ma 

Small. 
busheLs. 
6.0 
1.6 


762.1 
33  bu 
637.:;  . 


12.66 
5  09 
4.81 


20  02 
5.09 

4.81 


1.3 
4  4 
5.2 


1.7  a 

3.2 

3.2 


76  ANSCAl.  &BPOBT. 

(a.)  Decrease  in  theee  cases  iturtead  of  increase. 

{b.)  The  eoti  in  tim  eiperimeut  was  completal;  cxfaamtedM  thatths  toh^ 
peld  with  "no  manure"  was  3.3  bushels  of  fcnun,  and  762  ponndi of  ifaKw. 
(r.)  Total  yield  with  "do  manure",  11.4  bushels  of  grain  and  702  pomidi  of 

I'/.)    Soil  nand;  and  badt;  affected  by  drouth,  so  that  the  total  yield  -Mitti  "m 
manure"  was  only  ^.0  bushels,  large,  and  15.2  bushels,  shall  potatov. 

IMPLEMEHT8. 

Several  trials'  of  farm  implements  have  been  made  on  the 
in  our  presence.  The  Limber  Jack  Harrow,  Taylor  Harrow, 
Harrow,  Clipper  U-inch  plow,  Northwestern  Rotary  Ploi 
Plow-Pole  and  Wheel  Attachment  have  been  thus  tested. 
detailed  report  of  these  trials; 


This  harrow  consists  of  short,  thick  and  heavy  blocks 
together  by  iron  rods  passing  through  them,  on  which  are  al 
keep  the  blocks  at  projier  distance  from  each  other.  On  one 
are  sast-iron  knives  or  cutters,  while  from  the  other  side  the 
obliquely  backwards.  Thus  either  the  cuttera  or  the  teeth 
by  simply  turning-  the  harrow  over. 

The  claims  made  for  this  harrow  are  briefly  stated  as  foil 
Jack  Harrow  will  do  better  work  under  all  orcnmstancet,  ; 
land,  than  any  other  harrow." 

Thin  harrow  was  first  tried  for  levelling  tussocks  on  a  wet 
ison  with  a  common  Scotch  Harrow  consisting  of  two  sectid 
weighted  to  make  it  draw  about  equally  heavy  with  the 
Limber  Jack  was  passed  twice  over  the  ground  with  the  cut 
twice  with  the  leeth  down.  On  another  strip  it  was  passed 
teeth  alone,  in  both  cases  the  same  amount  of  labor  with 
did  the  work  e^jually  well. 

The  Limber  Jack  was  next  tried  crosswise  of  stilf  unrotted 
autumn  previous.  The  ground  was  passed  over  once  with  t 
with  the  teeth.  The  ^ame  amonnt  of  labor  vrith  the  Scotch  1 
of  levelling  and  pulveriKing  equally  well  and  did  not  turn  o] 
than  did  the  Limber  Jdck. 

The  Limber  Jack  wa^  then  tried  lengthwise  of  rough  sodi 
roots,  plowed  the  autumn  previous.  Four  sbips  side  by  rid 
were  measured  off.  No.  1  was  reduced  to  an  ordinary  con< 
Harrow,  which  occupied  13  minutes.  No.  2  was  worked  wil 
the  same  length  of  time,  12  minutes  with  cutters  down  and  I 
down.  No.  'S  was  worked  18  minutes  with  Thomas'  SmooUi 
was  worked  18  minutes  with  the  Limber  Jack,  teeth  down. 
the  Limber  Jack  was  in  neither  tase  nuperior  to  that  done  b; 
and  was  in  both  cases  decidedly  inferior  to  that  done  by  the 
Harrow. 

The  fourth  trial  of  the  Limber  Jack  was  made  on  clayey 
plowed  the  autumn  previous.    Three  strips  of  equal  widtli 
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and  the  time  devoted  to  each  waa  the  pame.  On  one  the  Limber  Jack  was  used, 
cjttera  down;  on  another  with  teeth  down;  on  the  thurd  Thomafi'  Smoothing 
Harrow  was  used.  The  work  done  by  the  last  was  better  than  in  either  of  the 
other  cases. 

THE  TAYLOR  HARROW. 

This  harrow  consists  of  three  sections,  each  containing  twenty-four  teeth,  each 
section  being  entirely  independent  of  the  others,  but  attached  by  short  chains  to 
a  cross  bar  in  front,  to  which  bar  the  team  is  also  attached.  Its  light  and  trim 
appearance,  the  broad  sweep  it  takes  and  the  square  draft,  one  part  not  falling 
behind  another — these  points  secure  in  advance  for  the  harrow  a  very  favorable 
opimon. 

This  harrow  was  first  tried  in  comparison  with  Thomas'  smoothing  harrow  for 
smoothing  and  pulverizing  land  plowed  from  stubble  the  autumn  previous.  The 
Taylor  harrow  did  good  work,  but  not  equal  to  that  done  by  the  other  harrow. 

Two  trials  were  made  on  stifif  sods  recently  plowed.  In  each  trial  the  team  was 
lepeatedly  shifted  from  one  harrow  to  the  other,  and  weights  were  added  to  the 
Taylor  harrow  as  well  as  to  the  other.  In  both  trials  the  same  amount  of  labor 
with  Thomas'  smoothiug  harrow  secured  better  a*i  deeper  pulverization,  though 
in  the  absence  of  this  close  comparison  the  working  of  the  Taylor  harrow  would 
be  pronounced  very  good. 

The  result  of  these  trials,  though  unexpected,  may  yet  be  explained.  The  teeth 
of  the  Taylor  harrow  are  perpendicular.  They  were  observed  to  catch  slightly 
in  the  sod,  and  when  jerked  loose  by  the  team  the  whole  section  made  a  short 
jump  or  skip.  The  teeth  of  Thomas'  smoothing  harrow,  on  the  contrary,  are  set 
obliquely,  slanting  backwaids,  and  as  there  was  no  catchmg  there  was  no  jump- 
ing or  skipping,  and  the  teeth  were  constantly  in  contact  with  the  soil  doing 
their  work. 

THOMAS'   SMOOTHIIfG    HARROW. 

This  harrow  has  small  cylindrical  teeth  set  as  above  doFcribed,  the  whole  con- 
ogting  of  three  sections  joined  to  each  other  by  iron  rods  and  to  a  cross-bar  in 
front  by  shoi-t  chains .  It  has  now  been  used  on  the  farm  for  three  years,  and  the 
more  it  is  used  the  more  it  commends  itself.  Its  equal  has  not  yet  been  presented 
for  trial. 

COMBINED  PIX)W-POLtf*AKD  WH^EL  ATTACHMENT. 

Thin  consists  of  a  pole  similar  to  a  wagon  pole,  only  lighter,  to  the  rear  end  of 
which  is  attached  on  the  under  side  a  small  plow  wheel  and  apparatus  for  con- 
Teniently  goaging  the  depth,  and  to  the  upper  side  the  whifHetrees.  The  advan- 
imgeB  claimed  for  this  apparatus  are  sm  follows: 

**Pii8fc — ^The  plow  runs  steadier,  uot  being  much  affected  by  stones,  stray  side 

viepe  of  the  team  or  sawaying  of  the  whifflelrees,  which  are  attached  to  the  pole. 

."Second — The  plow  is  moved  much  easier  laterally;  being  held  in  the  upright 

position  by  the  pole  and  its  connections,  and  being  unencumbered  by  whifflle- 

tteas,  there  is  a  greater  leverage  in  favor  of  the  operator. 

k        '*Third — ^The  tracen  are  free  from  trembling,  vibration  and  shake,  and  do  not 

^     efaftft  the  breasts  of  the  horses,  or  irritate  them  by  coming  in  contact  with  their 

heels.    The  wkiffletrees  beiug  elevated  and  supported  by  the  pole,  the  hooes 

esimot  step  over  or  upon  the  traces. 
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"Fourth— The  plow  can  be  badied  by  Uie  tewn,  anditfbUowstlMitepiaf  the 
horses  at  the  ends  of  !i  piece  being- back-fuirowed,  and  of  itaelfcoiiMBBta|KlfV 
pofition  to  begin  the  retumiiiK  furrow, 

"Fifth— Thbdmltisftom  twelve  to  fifteen  percent,  less  than  without  tta^taA- 

"Sixth — It  uiin  lie  attached  to  harrows,  culfivators  ;     " 

The  Bame  plow  was  u^ed  alternate);  with  thia  attai 
nary  plow  wheel  placed  under  the  beam. 

First,  Second  and  Filth.  These  claims  were  not  su 
personal  trial  and  obaerration.    The  dynamometer,  h 

ITiird.  In  pluivinjf.  or  any  other  work,  where  the  c 
is  vibration  or  shaking  ol'  the  wliifHetreea  to  chafe  tbt 
rarely  to  irritate  by  coming  in  contact  with  tlieir  heel 

Fourth.  In  backiu([  the  attachment  gives  conaide 
there  is  very  much  ot  this  to  do,  it  mi(;ht  be  an  obgei 
the  endu  Ibe  attachment  does  not  yield  any  material 
plow  to  follow  the  team,  while  in  its  effect  on  the  w 
up  and  the  other  down,  it  ia  a  positive  inconTCnience. 

Sixth.  Not  tested,  but  its  use  on  harrows  and  cul 
undesirable,  beeauae  of  clogging  ot  the  wheel  in  loos 

The  implement  is  one  that  is  con.  mended  by  ita  ap 
after  a,  few  weelis  or  a  season's  use  it  is  likely  to  rot 
for  want  of  positive  advantages. 

cLirFEB  PMivf— (14  inch) 

Manufactured  by  Laraipay,  King  dt  Co. 

This  plow  was  not  tested  in  the  usual  manner  by  ii 
working  with  that  of  another  plow  in  the  aame  soil  I 
it  did  such  excellent  work,  both  in  breaking  sod  and 
ing  perfectly  in  a  mi\  in  which  no  other  plow  had  eve 
wards  purchased  for  re^lar  use  on  the  lann.  Co 
occasion  to  re^rret  the  purchase,  though  spots  have  be 
contlitions  of  moisture  even  this  plow  has  failed  to  "c 

Probably  it  wouI<l  be  diHicult  to  find  a  eoil  affordinf 
of  the  Experimental  Farm,  in  which  no  plow  has  yei 
fectly  in  all  states  ol  moisture  and  dryness, 

N0HTHWK.1TEHII  llOTAUT  OAKa 

It  would  be  difficult  to  ^ve  any  description  of  this : 
vey  an  idea  of  its  construction  and  appearance.  1 
tested  in  immediate  competition  with  another  plow  ac 
trial  only  can  be  Plated. 

It  was  tested  in  the  worst  soil  the  farm  afl'ords,  ant 
no  means  lavorable.  It  was  tlrawn  by  two  horses  an 
two  lurrowfi  were  turned  at  once.  The  ground  was 
and  pulverized,  and  li^ft  more  nearyly  level  by  thia  im 
ever  waa  by  .m  ordmary  plow.  WhUe  the  drat\  waa 
thfitof  two  plows  Caking  the  same  width  and  runnii^ 
this  report  doe^  not  in  the  least  exaggerate  the  resulta  of  thiatriaL 
hat  only  repeated  and  continued  triala  and  perhaps  yean  ef  c 


UNIVERSITY  OF  MINNESOTA.  79 

fnlly  test  the  durability  &c.,  and  establish  the  superiority  of  an  implement  of 
of  this  character.  Plows  and  plowinj^  would  appear,  however,  to  afford  a  prom- 
ising field  for  extensive  improvements. 

FARM  CROPS. 

Hay  ifl  the  only  crop  to  which  any  attention  has  been  paid  without  a  view  to 
experiment.  Of  this  crop  about  50  tons  have  been  put  up  the  past  year.  From 
the  farm  experiments  will  be  obtained  about  as  follows:  Twenty-five  bush,  field 
beans;  60  bush,  oats;  8  bush,  winter  wheat;  7  bush,  winter  rye;  12  bush,  spring 
rye;  40  bush,  spring  wheat;  10  bush  spring  barley;  16  bush,  peas;  90  bush 
potatoes. 

IMPROVEMENTS. 

Some  additional  breaking  has  been  done  between  the  bam  and  the  avenue. 
Something  has  been  done  towards  subduing  that  broken  in  the  same  locality 
last  year.  All  of  this,  being  unsuited  for  experimental  work,  together  with 
other  land  of  the  same  character,  heretofore  under  cultivation,  ban  been  sown 
with  winter  rye  and  timothy  with  a  view  to  making  it  more  sightly  and  more 
remunerative  as  meadow. 

On  the  meadow  560  rods  of  ditch  has  been  dug,  a  part  2  feet  and  the  remain- 
der 3  feet  deep.  This  has  already  resulted  m  improvement  to  the  land  thus 
ditched.  It  is  the  plan  however  to  deepen  the  ditches  to  3^  feet,  to  lay  tile  in 
the  bottom  and  refill.  Seven  thousand  feet  of  tile  have  becN  procured  for  this 
purpose. 

PLANT  HOUSE. 

The  plant  house  continues  in  good  condition.  Mr.  Geo  A.  Wood  remains  in 
iGhiarge  of  the  same.  Its  usefulness  appears  to  be  fully  vmdicated  by  the  assist- 
ance it  affords  in  teaching  botany,  the  taste  for  fiowers  it  promotes  among  the 
stadente  and  the  decorations  it  furnishes  to  the  University  grounds  and  to  the 
buildings  both  ordinarily  and  upon  pubUc  occasions.  Its  loss  would  now  be 
Tcry  keenly  felt. 

THE  FAIRS. 

Exhibitions  were  made  by  the  College  of  Agriculture  at  both  the  St.  Paul 
and  Minneapolis  fairs.  The  exhibits  were  substantially  the  same  in  both  places 
and  consisted  mainly  of  grains,  seeds  and  vegetables  ii'om  the  farm,  woods  and 
needs  from  the  museum  of  agriculture  and  plants  from  the  plant  house.  These 
were  Brranged  with  a  view  to  instruction  rather  than  general  effect,  though  the 
latter  was  not  wholly  neglected. 

At  the  close  of  these  fairs  the  main  part  of  the  exhibit  at  St.  Paul  was  taken 
to  Red  Wing  and  exhibited  at  the  fair  at  that  place.  Later  it  was  taken  to  the 
Freeborn  county  fair  at  Alljert  Lea.  At  both  places  it  attracted  no  small  share 
of  attention. 

CAMPUS. 

No  important  improvement  has  been  made  on  the  campus  the  past  year.  Its 
appearance  has  however  been  greatly  improved  by  the  removal  of  a  remnant  of 
fence,  the  comparative  exclusion  of  stock  and  loaded  teams,  the  closing  of  many 
wheel  tracks  and  their  obliteration  by  growing  grass,  and  the  removal  of  a 
imaU  house  and  garden,  as  well  as  by  the  ordinary  care  which  has  consisted  in 
mowing  twice,  and  raking  and  hauling  the  leaves  away  once. 

CHAS.  Y.  LACY. 
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Report  of  Hon.  PeUr  M.  Crideon^  in  charge  of  the  FnM  Farm  if 
the  Dep<irtt}ient  of  Agriculture,  at  Lake  Mifmebmka. 


As  Superintendent  of  the  experimental  fruit  Sum,  I  heiewitt 

send  the  following  report  of  my  doings: 

To  the  President  of  the  University, 

Sir: — On  the  19th  of  April  last  I  got  notice  to  proceed  with  the 
work.  On  the  next  day  began  the  clearing,  and  by  the  aixih  of 
May  had  the  ground  cleared,  plowed,  and  795  trees  set,  and  two 
days  later  under  good  fence.  The  trees  set  were  crown  and  pooi 
grafts.  About  three-quarters  have  done  well,  the  growth  rangiDf 
from  one  to  five  feet.  The  loss  was  occasioned  by  the  heat  lod 
dryness  where  brush  and  logs  had  been  burned. 

The  varieties  set  were  our  best  hardy  seedlings,  alternate  in  row, 
the  best  long  keeping  varieties  that  could  be  procured,  all  winbl 
on  hardy  seedling  stock.  In  same  manner  I  propose  to  fill  vacai- 
cies  next  spring,  having  on  hand  the  best  of  stock  to  do  it  witL 

On  another  part  of  the  premises  I  set  a  few  grapes  last  spring; 
about  one-half  being  seedlings  from  our  best  grapes,  the  soil  tni 
location  being  all  that  could  be  desired,  and  I  expect  to  set  flonie 
five  or  six  hundred  more  next  spring. 

Adjoining  the  grapery,  and  on  top  of  the  hill,  I  intend  to  seta 
pear  orchard  in  the  spring,  the  location  and  soil  being  just  what  I 
want  for  the  purpose. 

I  will  add  that  the  Marblehead  Mammoth  Sweet  Com,  got  tf 
your  deparment,*  yielded  enormously,  the  ears  long  and  large  aai 
the  finest  I  ever  saw. 

The  peas  from  your  department  were  the  following,  'm.i  Cpi 
ter's  first  crop,  Eugenie,  Princess  Royal,  Veitch's  Perfection,  DlW^ 
Blue   Imperial,   Carter's  Surprise,  Large  Gem,  Omega,  Midlill 
Basket.     All  have  done  well;  all  planted  May  10th,  aide  hjaihij 
and  received  the  same  culture — rich  land  well  manaied. 
First  Crop  was  fit  for  use  in  6i  days  and  the  others  came  in 
sion  about  the  same  as  on  your  printed  list,  the  Eugenie  givn 
largest  pods  and  most  of  theih,  the  Fill  Basket  next  in  poUl^ 
yield,  the  balance  about  an  average,  and  as  to  quality  I  eonll 
but  little  difference — all  good. 

With  respect, 

PETER  IL  GPWfi* 

Excelsior,  Mink.,  Nov.  12, 1878. 

*Colle^  of  Agn^iculsure. 
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The  University  of  Minnesota, 
Minneapolis,  Minn., 

December  31, 1878. 

To  the  President  of  the  University: 

Dear  Sir — I  have  the  honor  to  oflTer  the  Seventh  Annual 
Report,  as  required  by  law,  on  the  progress  of  the  Geological  and 
Natural  History  Survey  of  the  State. 

Very  respectfully,  your  obedient  servant, 

N.  H.  WINCHELL. 


I^EPORT. 


I. 

SUMMARY  STATEMENT. 


Before  the  beginning  of  the  field-work  for  the  year  the  Board  of 
egents  took  important  action  relating  to  the  Geological  and  Nat- 
•al  History  Survey  of  the  State,  intended  to  carry  out  some  of 
le  suggestions  of  the  last  report. 

1st.     The  State  Geologist  was  relieved  from  giving  instruction 
the  University,  and  an  assistant  was  appointed  to  discharge  those 
ities. 

2nd.  The  operations  of  the  survey  were  transferred  to  the 
►rthern  part  of  the  State. 

Sd.     The  zoological  and  botanical   investigations  were   ordered 
be  kept  in  abeyance  or  carried  only  so  far  as  possible  without 
ach  additional  expense. 

^th.  The  geological  survey  proper  was  ordered  to  be  pushed  as 
pidly  as  possible,  with  a  view  to  substantial  completion  in  four 
ars,  and  the  publication  of  a  couple  of  volumes  of  a  final  report, 
c  on  the  northern  part  of  the  State  with  the  necessary  mineral- 
y,  and  one  on  the  southern  with  the  necessary  paleontology, 
5th.  The  annual  reports  on  the  geological  work  were  ordered  to 
brief  and  synoptical,  the  details  of  the  survey  being  reserved  for 
sil  publication  in  a  more  substantial  and  creditable  form. 
In  consequence  of  this  action  the  following  report  is  calculated 
give  but  an  outline  of  the  progress  of  the  survey  during  the 


Itfr.  C.  W.  Hall,  late  of  Leipzig,  who  was  appointed  an  assistant 
I  the  survey,  conducted  an  independent  party  in  the  northern 
trt  of  the  State  during  September  and  October,  find  his  prelimin- 
ry  report  on  the  same  is  herewith  transmitted. 


8  ANNUAL  REPORT. 

Professor  Peckham's  report  on  chemical  work  done  tor  the 
survey,  and  on  an  expedition  for  assaying  ores  on  the  north  shore 
of  Lake  Superior,  is  embraced  in  the  following  pages. 

Dr.  P.  L.  Hatch  submits  an  annual  statement  of  progre^  in 
ornithology. 

Identifications  of  plants  in  the  northern  part  of  the  State,  and 
notes  on  the  flora  and  forest  of  the  same  are  contributed  by  Mr.  B, 
Juni  who  was  special  botanical  collector  during  a  portion  of  the 
season  of  1878. 

Mr.  C.  L.  Herrick,  assistant  in  the  laboratory,  is  engaged  on  a 
systematic  examination  of  microscopic  entomostraca  inhabiting 
fresh  waters  in  Minnesota.  This  he  has  prosecuted  for  more  than 
a  year,  and  he  contributes  to  the  survey  the  first  results  of  hi» 
work. 

The  Museum  report,  accompanying  this,  shows  recorded  iiddi* 
tions  to  tlie  specimens,  and  increased  facilities  for  exchanging  and 
working  up  the  material  on  hand. 

The  survey  is  under  obligations  to  President  John  P.  Ilsley,  of  the 
St.  Paul  and  Duluth  R.  R.  and  Chas.  F.  Hatch,  Superintendent  of  tiie 
Minneapolis  and  St.  Louis  R.  R.,  for  free  transportation  on.  those 
railroads  respectivel3%  and  to  McLennan  and  Morison  of  Dnlath^ 
Henry  May  hew,  of  Grand  Marais,  and  N.  T.  Wilson  and  Jamea 
Caldwell  of  Grand  Portage,  for  various  favors  in  organizing  par- 
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II. 

SKETCH  OF  THE  WORK  OF  THE  SEASON  OF  iSyS, 


Before  entering  on  the  field-work  for  the  season  of  1878,  it  was 
decided  to  give  special  attention  to  the  economical  mineral  interests 
of  the  northern  part  of  the  State,  and  if  necessary,  to  spend  the 
whole  summer  in  visiting  and  examining  the  mineral  locations  and 
workings  that  have  been  begun  in  that  part  of  the  State.  This 
was  published  in  several  of  the  State  papers.  It  was  very  soon  dis- 
covered, however,  that  the  general  interest  of  mining  in  the  State 
had  been  over-estimated,  and  that  but  very  few  persons  were  suffi- 
ciently enlisted  to  desire  any  examination,  or  to  accompany  any 
geological  party  to  their  claims;  and  in  fact,  that  at  the  present 
time  there  is  no  actual  mining  being  done  at  any  place  in  the  State. 
It  was  at  but  one  point  that  the  owner  of  any  mineral  location  was 
found  at  work  on  his  claim,  though  at  a  number  of  places  shallow 
shafts  for  trial  have  been  sunk,  and  at  some,  a  considerable  deep 
excavation  has  been  done  in  previous  years.  Still,  the  original  plan 
was  carried  out,  and  all  mineral  locations  of  which  any  information 
could  be  obtained,  were  examined,  so  far  as  they  were  embraced 
within  the  territory  of  the  State,  and  several  also  in  British  terri- 
tory. In  addition  to  the  examination  of  all  known  mineral  loca- 
tions, the  geology  proper  of  the  northern  part  of  the  State  has  been 
carefully  observed  along  some  important  lines,  and  about  forty-five 
boxes  of  specimens  have  been  collected.  The  work  consisted  in  a 
careful  examination  of  the  coast  line  of  Lake  Superior  from  Duluth  to 
Pigeon  river,  for  geological  and  lithological  data.  This  occupied  the 
greater  part  of  July  and  August.  During  September  and  October  two 
independent  parties  were  engaged.  One  was  occupied  in  ascending 
some  ot  the  streams  that  enter  Lake  Superior,  beginning  with  those 
most  easterly,  and  the  other  in  a  trip  along  the  international  boun- 
dary line  as  far  as  Basswoodlake;  thence  to  Vermilion  lake;  thence, 
by  the  Embarrass  river,  to  the  St.  Louis  river.     Descending  the 
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St.  Louis  to  its  nearest  point  of  approach  to  the  Mississippi  iriTer, 
this  party  crossed  over  to  the  Mississippi,  and  descended  it  as  far  as 
Little  Falls,  in  Morrison  county,  when  floating  ice  and  cold  weather 
rendered  it  impossible  to  continue  the  descent  by  river.  The  details 
of  these  explorations  will  be  given  in  working  up  the  geology  and 
and  lithology  of  the  State.  Some  of  the  salient  results  are  giren 
by  Mr.  Hall  in  his  report  accompanying  this,  and  others  maty  be 
grouped  and  stated  as  follows. 

(a)  Geological  Results, 

The  trend,  or  strike,  of  the  formations  of  the  northern  part  of 
the  State,  north  of  Lake  Superior,  is  more  nearly  east  and  west 
than  has  been  supposed.  Hence,  they  cross  the  coast  line  at  an 
acute  angle,  the  later  formations  being  toward  the  south,  and  the 
older  along  the  international  boundary  line.  The  igneous  cuprifer- 
ous series  seems  to  overlie  several  formations  unconformably,  and  to 
be  interstratified  with  some  of  the  later,  and  especially  with  a  red, 
shaly  sandstone. 

The  formations  that  compose  the  coast  line,  including  the  cnpri- 
ierous  rocks  which  are  everywhere  the  most  conspicuous,  and  tor 
many  miles  constitute  the  only  visible  rock,  seem  to  be  something 
as  follows,  in  descending  order, 

1.  Metamorphic  shales,  sandstones  and  quartzyte.  These  are 
cut  by  dykes,  and  are  interbedded  with  igneous  rock.  They  preraS 
along  the  coast  from  Duluth,  an  undetermined  distance  northeast- 
ward, and  are,  perhaps,  the  formation  that  Sir  W,  E.  Logan  regarded 
the  Quebec  group,  as  they  are  associated  with  copper-bearing  amyg- 
daloids  and  traps. 

2.  Ferruginous  and  aluminous  sandstones.  These  seem  to  be 
metamorphosed  into  a  firm  basaltitorm  red  rock,  as  seen  in  the  Pali- 
sades, and  at  other  points.  The  sandstones  may  be  seen  at  Black 
Point,  interstratified  with  igneous  rock. 

3.  A  quiirtzose  conglomerate,  seen  at  the  Great  Palisades  and  on 
Portage  Bay  Island — probably  more  properly  a  part  of  No.  3. 

4.  The  quartzytes  and  slates  of  Grand  Portage  Bay,  and  east- 
ward to  the  terniiuation  of  Pigeon  Point. 

5.  The  jasper,  flint  and  iron-bearing  belt  of  Gunfiint  lake  aai 
Vermilion  lake,  and  of  the  Mesabi  range. 

6.  The  slates  and  shists  which  the  Canadian  geologists  particiM^ 
larly  designate  Huronian.  qq*; 

7.  The  syeny  tes,  granytes  and  other  rocks  that  hare  been  daaaii^i 
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8.     The  igneous  rocks,  known  as  the  Cupriferous  Series. 

The  particular  and  local  details  of  stratigraphy  and  lithology 
will  be  given  in  the  final  report,  with  many  interestiog  descriptions 
of  scenic  geology.  A  few  general  statements,  which  seem  to  be 
warranted  by  the  observations  of  the  past  season,  will  be  added 
here  respecting  the  foregoing  formations,  though  liable  to  modifi- 
cations by  later  examination. 

While  No.  1  is  in  contact  with  the  cupriferous  rocks,  and  inter- 
bedded  with  them,  at  Duluth  and  many  miles  northeastward, 
No.  2  is  in  contact  with  them  at  Baptism  river,  No.  3  at  Grand 
Portage,  and  No.  4  on  Pigeon  Point.  The  formations  Nos.  2  and 
3  (or  2  only,  in  the  absence  of  3)  lie  probably  unconformably  on 
No.  4,  and  being  generally  soft  compared  with  the  others,  have 
permitted  the  excavation  of  bays,  such  as  Pigeon  Bay,  Wauswaug- 
oning  Bay,  Grand  Portage  Bay,  Deronda  Bay,  Cannon-ball  Bay, 
Double  Bay,  Horse-shoe  Bay,  Good  Harbor  Bay,  and  the  bay  at 
Black  Point;  the  points  projecting  eastwardly  being  the  igneous 
dikes  or  overflows,  or  the  harder  parts  of  No.  4.  West  of  Black 
Point  the  coast  line  is  mainly  on  the  strike  of  the  lower  parts  of 
No.  1;  and  so  to  about  Little  Marais,  where  it  begins  to  ascend  in 
the  beds  of  No.  1  to  Baptism  river,  where  the  order  is  reversed  by 
an  outburst  of  the  underlying  Nos.  2  and  3  for  a  short  distance,  the 
hill-ranges  inland  here  also  approaching  the  coast.  Still  further 
west  the  coast  is  wholly  occupied  by  No.  1,  apparently  With  a  zig- 
zag crossing  of  the  strike  as  the  line  of  upheaval  brought  the 
hills  nearer  the  coast  or  let  them  recede.  The  points  and  islands 
east  of  Grand  Portage  Bay  are  in  No.  4,  or  the  associated  igneous 
rocks  of  No.  8. 

Nos.  4,  5,  6  and  7  are  probably  all  conformably  arranged  in  suc- 
cession, at  least  thej^  have  been  so  seen  at  places.  Nos.  4  and  5  are 
closely  associated,  and  perhaps  the  latter  is  but  a  local  phase  of  the 
former,  while  Nos.  6  and  7  are  as  closely  related,  being  conformably 
interbedded  and  stratified.  No.  5  is  conformable  with  No.  6  in  the 
iron  district  along  the  southeastern  side  of  Vermilion  lake.  There 
are  evidences  that  the  cupriferous  beds,  /.  e,  the  trap  rock  that  plays 
a  great  part  in  the  geology  of  the  entire  region,  once  extended  over 
parts  of  No.  6,  and  it  now  lies  almost  everywhere  over  No.  4.  In- 
deed the  quartzy  te  and  slates  of  No.  4,  with  the  overlying  sheets  of 
igneous  rock,  are  the  only  rocks  seen  in  situ  between  Pigeon  Point 
and  Gunflint  lake.  Along  the  north  side  of  this  lake  No.  6  first 
appears  in  force  on  the  boundary  line.  Where  the  quartzyte  of 
Nos.  4  and  5  terminates,  westwardly,  the  cupriferous  series  also 
terminates.     It  was  only  on  some  of  the  islands  in  Vermilion  lake 
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that  there  were  e video ces  of  the  former  extension  of  the  igneous 
rock  over  No.  0,  in  the  second  metamorphism  of  some  of  the  ialcofle 
slates. 

The  hill-ranges  in  the  northern  part  of  the  State,  north  of  Lake 
Superior,  are,  in  general,  mono-clinals  sloping  toward  the  S.  S.  E. 
and  having  various  dip.  They  are  uniformly  (so  far  as  yet  seen) 
capped  with  a  great  thickness  of  the  cupriferous  series,  and  are 
composed,  at  different  points,  of  strata  belonging  to  Nos.  1,  2,  3, 
and|  4,  but  most  conspicuously  to  No.  4.  Their  ranges  are  not 
direct  and  systematic,  but  there  seems  to  be  a  great  confusion  of 
short  mono-clinal  uplifts,  the  fractures  repeating  themselves  a 
great  many  times  in  the  same  formation.  Thus  a  vast  number  of 
faults  in  the  broken  strata  are  produced,  causing  veins  and  mineral 
deposits,  and  furnishing  a  key  to  the  mineral  explorer  in  searching 
for  valuable  ores.  The  hills  formed  by  these  short  mono-cliiials 
present  their  perpendicular  sides,  formed  by  the  breaking  of  the 
beds,  toward  the  northwest,  and  their  gradual  slopes  toward  the 
lake.  The  outline  of -their  summits,  if  viewed  a  little  obliquely, » 
exactly  expressed  by  the  name  that  has  been  given  them  at  one 
point  near  the  shore  of  Lake  Superior — Saw  Teeth  Mountains. 

The  Mesabi  Heights,  north  of  Lake  Superior,  are  composed  out- 
wardly of  drift  materials — at  least  wherever  they  were  examined — 
and  the  ridge  seems  to  be  a  glacial  moraine.  It  is  probable  that  its 
position  w^as  determined,  at  least  modified,  by  the  prior  existence 
of  a  rock  Ijarrier  through  some  of  its  course,  if  not  through  the 
whole  of  it.  Indeed  toward  the  northeast,  where  it  crosses  the 
international  boundary,  the  mono-clinal  quartzyte  hills  and  ranges 
are  the  principal  features,  and  it  is  probable  that  the  strike  of  the 
quartzyte  formation  (No.  4)  which  is  the  most  enduring  and  at  the 
same  time  the  most  conspicuous  of  the  tilted  formations  above  Uie 
Laurentian,  rousjhly  coincides  with  this  moraine. 

There  is  some  evidence  that  the  location  of  some  of  the  import* 
ant  points  of  outflow  of  igneous  matter  was  along  the  north  and 
west  of  the  coast,  and  not  in  the  bed  of  Lake  Superior.    Same  of 
the  Canadian  geologists,  particularly  Mr.  Robert  Bell,  have  sup- 
posed that  the  original  volcanic  crater,  or  escape-point  of  igneous 
matter,  was  in  the  valley  of  Lake  Superior,  and  is  now  covered  by 
its  waters.*     Whatever  may  be  the  evidence  to  that  effsct,  there 
are  also  evidences  of  a  movement  of  the  trap  toward  Lake  Superkir. 
Large  masses  of  feldspar  rock,  embraced  in  the  trap,  as  boulden  axa 
embraced  in  the  hardpan  clay,  have  been  carried  from  Cailloi|^%^ 
peak,  or  from  a  range  of  hills  south  and  west  of  it,  towaid^  tt 

♦(ieological  survey  uf  Canada.    Ke  port  of  1872-73,  p.  105.  .    *i '^•*<^-' 
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east  and  southeast.  These  embraced  pieces  become  smaller  in 
going  from  their  place  of  origin,  in  the  same  manner  as  fragments 
of  rock  acted  on  by  the  drift  forces. 

In  regard  to  the  mineralogy  and  lithology  of  the  State  north  of 
Lake  Superior,  many  interesting  observations  and  collections  have 
been  made,  but  it  would  not  be  profitable  nor  possible  to  effect 
their  elucidation  till  they  have  been  studied  and  classified,  and 
until  full  data  have  been  gathered  for  their  discussion. 

(b)  Economic  Geologi/. 

Preliminary  flcld-report  of  mining  and  mining  locations. 

Of  the  foregoing  formations,  as  No.  8,  is  known  as  the  cupriferous 
series,  or  copper-bearing  rocks,  so  No.  6  might  be  conveniently 
designated  the  auriferous.  No.  5  the  ferriferous.  No.  4  the  argentif- 
erous. The  cupriferous  rocks  i.  e.  the  trap,  overlies  unconformably 
Nos.  4,  5,  and  6,  and  is  interstratified  with  Nos.  1,  2,  and  3.  It 
becomes  specially  cupriferous  in  contact  with  Nos.  1,  2,  and  3. 
Not  an  instance  is  known  of  its  bearing  metallic  copper  when  over- 
lying Nos.  4,  5,  and  6,  within  the  limits  of  Minnesota. 

COPPER. 

This  occurs  in  the  cupriferous  series  in  several  forms,  but  par- 
ticularly as  native  metal.  This  has  been  reported  for  several  years, 
and  some  systematic  attempts  were  made  in  1863  and  1864,  by  the 
French  River  Mining  Company,*  to  carry  on  mining  for  copper  at 
French  river,  but  for  some  reason  the  working  ceased  in  1864,  and 
has  not  been  resumed  again.  Metallic  copper  here  occurs  in  a 
mineral  that  seems  to  run  in  irregular  veins  and  crevices  in  the 
trap,  and  consists  of  grayish-green,  or  gray  massive  prehnite,  resem- 
bling a  granular  quartzyte.  Pebbled  of  this  mineral  are  frequently 
picked  up  on  the  beach,  all  the  way  from  two  miles  east  of  Lester 
river  to  French  river,  and  often  show  small  deposits  of  native  cop- 
per. This  fact  rather  indicates  that  it  occurs  more  or  less  in  the 
trap  of  the  region,  weathering  out  as  the  trap  goes  to  pieces.  At 
this  place  all  the  surface  indications  and  the  associated  minerals  are 
favorable  for  the  existence  of  copper  in  large  quantities  in  the  rock 
of  the  region,  which  extends  several  miles  along  the  shore. 

There  are  a  number  of  other  unimportant  openings  for  metallic 
copper.  Some  were  made  by  John  Mallmann  near  Duluth,  and 
here  is  in  heavy  beds   dipping  n.  10^  w.,  and  has    slicken-sided 

*A  full  account  of  these  operations  may  be  seen  in  the  collections  of  the  Mmnesota 
Historical  Society  for  1867,  by  Hon.  H.  M.  Rice. 
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others  near  Beaver  ^B,y,  and  Grand  Marais.  Of  the  latter,  that  of 
Johnson  and  Maguire  is  characteristic  of  the  manner  of  occnrrence 
of  metallic  copper  in  the  trap  of  the  n^gion.  This  is  situated  on 
Fall  river,  and  the  working,  done  in  the  summer  of  1876,  is  in  the 
valley  near  the  water,  nwi  Sec.  24,  T.  61n.  R.  Iw.  The  greenstone 
seams,  or  thin  fillings  between  the  layers.  These  seams  contain 
what  appears  to  be  prochorite,  with  stilbite  and  small  quantities  of 
calcite  closely  intermixed.  Some  of  these  seams  are  half  an  inch 
thick.  The  copper,  however,  does  not  occur  in  the  seams  or  veins, 
but  in  the  massive,  hard  greenstone,  in  thin  spangling  sheets,  once 
or  twice  the  thickness  of  paper,  or  even  a  quarter  of  an  inch  thick, 
which  sometimes  extend  over  two  or  three  square  inches,  though 
in  general  they  are  smaller  than  that. 

As  an  ore,  copper  has  been  sought  by  shafting  near  the  centre  of 
Sec.  16,  T.  60,  K.  2w.,  about  three  miles  west  of  the  mouth  of  Cas- 
cade river.  Here  is  a  series  of  veins,  or  a  loose  network,  running 
in  various  directions,  but  in  the  main  w.  19^  n.  This  can  be  seen 
on  the  shore,  and  also  under  the  water  of  the  lake  for  some  distance. 
Some  veins  are  from  one  to  two  inches  wide,  and  others  nearly  8ix, 
the  aggregate  being  about  four  feet.  This  is  embraced  in  a  bedded 
trap,  which  is  frequently  veined,  and  parts  with  the  "  heulandite" 
coatings,  so  named  by  Norwood.  It  crumbles,  on  weathering,  to  a 
coarse  gravel  of  a  dirty  green  color.  It  has  also  hsematitic  red 
spots  on  the  weathered  surface.  Jiumps  of  ore,  styled  "  gray  copper 
ore,"  have  been  taken  out  of  this  location,  indicating  a  vein  from 
two  to  four  inches  wide,  associated  with  much  laumontite,  and 
calcite  and  stilbite.  The  rock  also  contains  what  appears  to  be 
thomsonite.  The  shaft  that  has  been  sunk  was  filled  with  water 
when  visited,  and  no  examination  below  about  ten  feet,  could  be 
made.  Similar  veins  carrying  "  gray  copper,"  cross  Pigeon  Point 
peninsula,  and  appear  on  some  of  the  islands  south  of  the  mainland. 
These  are  owned  by  James  Caldwell  and  others,  and  but  very  little 
examination  has  been  made,  calculated  to  test  their  value. 

SILVER. 

The  great  argentiferous  formation,  or  gray  quartzyte  (No.  4), 
enters  the  State  from  the  British  Possessions  with  a  width,  along 
the  boundary  line,  extending  from  the  Lake  Superior  shore  to  the 
west  end  of  Gunflint  lake.  There  have  been  a  great  many  mining 
locations  made  in  the  area  of  this  belt  of  rock,  the  greater  number 
by  far  being  for  silver.  The  silver  occurs  in  veins,  or  leads,  gener- 
ally of  quartz  with  varying  quantities  of  calcite,  fluorite  and  barite. 
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In  some  of  these  veins  is  a  curious  gangue-rock  of  brecciated 
quartzyte  firmly  cemented  by  the  minerals  that  accompany  the 
vein;  and  m  this  case  the  veins  are  themselves  largely  made  of 
this  breccia,  and  differ  less  in  outward  characters  from  the  quart- 
zyte formation  in  which  they  occur.  They  are  sometimes  twenty 
or  more  feet  in  width.  These  veins,  or  leads,  of  mineral-bearing 
quartz  occur  when  the  formation  has  been  fractured;  and  as  the 
whole  country  consists  of  a  succession  of  sharp  mono-clinals  in 
this  rock,  the  veins  are  found  to  lie  alongside  of  the  broken  off 
layers,  following  the  faults  that  now  are  in  the  valleys.  Hence 
they  are  frequently  overlooked,  being  hid  by  the  fallen  debris  or  by 
the  scanty  foreign  drift.  Occasionally  a  fault  is  apparent  in  higher 
levels,  and  such  veins  have  been  first  discovered  and  '^claimed."  In 
general  they  have  an  east-and-west  course,  except  when  some  irreg- 
ularity of  direction  accompanied  the  uplift.  The  silver  of  these 
veins  is  in  the  form  of  argentiferous  galenite  and  as  native  silver, 
and  some  very  rich  deposits  have  been  discovered. 

In  Minnesota,  less  mining  has  been  done  in  this  formation  than 
in  British  territory,  not  because  of  less  favorable  indications,  but 
because  of  the  greater  ease  in  making  permanent  claims  and  secu- 
ring titles  to  land  under  Canadian  laws  than  under  those  of  the 
United  States. 

In  the  following  account,  some  of  the  principal  mining  locations 
visited  the  past  season  are  mentioned.  There  are  a  great  many 
other  veins,  and  also  some  other  mining  works,  that  the  writer  has 
not  seen,  because  they  are  less  accessible,  or  were  unknown  at  the 
time  the  field-work  was  going  on,  and  the  plan  for  the  time  being 
did  not  admit  of  visiting  them. 

A  wide  vein  of  calcite  and  quartz,  the  latter  being  sometimes 
amethystine,  occurs  on  the  swi  Sec.  32,  T.  64,  R.  7e.  This  location 
is  now  owned  by  Caldwell,  Dunn,  Lightbody,  Farrel  &  Wakelin, 
The  vein  runs  N.  &  S.,  and  in  1874  was  worked  by  A.  A.  Parker, 
who  made  several  shallow  openings,  (6  to  10  feet)  on  it.  It  under- 
lies toward  the  west  superficially,  and  passes  between  joints  in  the 
quartzyte  (which  in  spots  is  argillacious  and  slaty)  having  a  width 
varying  from  one  to  five  feet.  It  also  embraces  pieces  of  quartzyte. 
This  vein  is  said  to  carry  argentiferous  galena,  but  very  little  could 
be  seen  in  the  pieces  thrown  out.  The  working,  however,  has  not 
been  adequate  to  properly  test  the  character  of  the  vein. 

West  of  the  foregoing  about  twenty  rods,  is  another  vein  show- 
ing about  a  loot  wide,  thought  to  be  a  branch  from  the  former.  In 
this  vein,  on  which  no  working  has  been  done,  croppings  show 
heavy  spar,  calcite,  carbonate  of  copper,  and  amethystine  quartz, 
the  bulk  being  heavy  spar;  runs  N.  20^  W. 
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About  an  equal  distance  east  of  the  main  (N.  and  S.)  veiiii  is 
another  vein,  which  shows  about  eight  inches  in  width  near  the 
water  level,  but  becomes  indistinct,  with  included  black  quarti^yie, 
and  widens  to  two  or  three  feet  a  rod  or  two  from  the  coast.  It 
sometimes  appears  wholly  involved  or  lost  in  the  formation,  without 
calcite.  This  has  not  been  worked,  and  is  owned  by  the  same 
parties.  These  three  are  thought  to  be  parts  of  the  same  vein,  and 
they  probably  are.  Their  direction  is  not  in  harmony  with  the 
direction  of  most  of  the  veins  examined  further  from  Lake  Superior, 
being  rather  transvei*se  to  the  prevailing  direction  of  the  system  of 
faults  so  conspicuous  in  the  quartzyte,  than  coincident  with  it. 

The  last  vein  mentioned  above  seems  to  pass  under  the  water 
southward,  and  to  reappear  on  the  sduth  side  of  Susie  Island, 
where  several  similar  veins,  five  in  number,  can  be  seen,  ronning  in 
about  the  same  direction.  The  most  of  these  show  no  spar,  bat 
generally  only  a  dark  gangue-rock  resembling  a  basaltic  qaartsyte, 
or  a  quartz  l)reccia.  That,  however,  which  is  supposed  to  be  a 
continuation  of  another  from  the  main  land  is  three  feet  wide,  and 
shows  heavy  spar  near  the  water,  and  contains  copper  ore  in  the 
form  of  bornite  and  chalcopyrite,  and  also  (argentiferous)  galena. 

About  4  mile  west  of  the  last  is  a  fine  spar  vein  ronning  in  the 
direction  of  the  island,  nearly  east  and  west,  visible  nnder  tiie 
water  near  the  shore  eight  inches  wide  and  extending  about  25  ftet. 
It  pinches  out  in  both  directions. 

Baker  and  Kindred's  location  on  Pigeon  Point  is  about  three* 
quarters  of  a  mile  east  of  th  e  point  that  encloses  Clark^s  bay,  near 
the  south  shore  of  the  peninsula.  Here  a  shaft  was  sunk  in  the 
winter  of  1877-8  by  Mr.  McPherson  for  the  owners,  but  on  strik- 
ing water  in  about  twenty  feet,  and  being  without  facilities  for 
pumping,  the  work  was  not  then  prosecuted  further,  and  has  not 
been  resumed  since.  The  shaft  was  sunk  where  two  large  Tdns 
cross  each  other,  one  of  these  veins  (a)  is  9  to  10  feet  wide,  maa 
east  15°  south  and  the  other  (h)  is  5  leet  wide  and  runs  south  lO* 
east.  Vein  (a)  is  discontinued  at  the  shaft,  or  continues  a  few  feet 
as  a  closely  jointed  irony  rock  which  was  probably  once  chained 
with  pyrites,  and  then  is  lost  in  the  country  rock;  but  a  natural 
trench  marks  its  course  for  several  rods  further  west.  It  maj 
reappear  further  on,  but  though  the  surface  had  been  lately  bumei 
over,  consuming  even  the  vegetable  mold  of  which  the  soil  prineit 
pally  consists,  no  spar  could  be  seen.  The  shaft  principally  jii^ 
closes  this  vein,  but  is  located  a  little  too  far  east  to, show  the 
tents  of  vein  (h).  The  minerals  thrown  out  are  calcite, bacito  11 
amethyst,  with  the  ores  pyrite,  sphalerite,  galenite  and  chaloo] 
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These  are  visible.  Others  might  be  seen  on  having  more  favorable 
opportunities.  No  ore  of  any  kind  lies  about  the  shaft,  but  small 
crystals  and  masses  of  these  ores  are  scattered  in  the  spar.  There 
is  also  considerable  pyrite  and  chalcopyrite  connected  with  the 
lenticular  masses,  or  "horses/^  of  compact,  hard,  geenish  rock  that 
are  enclosed  in  the  spar.  Vein  (b)  can  be  traced  by  the  protrud- 
ing spar  (barite)  a  few  rods  beyond  the  shaft,  but  then  is  lost  to 
sight.  The  spar  of  vein  (b)  is  more  firm  than  that  ol  (a)^  and 
more  siliceous.  It  also  embraces  a  different  rock  in  irregular 
masses.  There  is  a  similar  trench  extending  beyond  the  shaft  in 
the  direction  of  this  vein,  and  even  across  the  axis  of  the  peninsula, 
though  this  is  interrupted.  Two  similar  heavy  spar  veins  appear 
on  the  coast  on  the  opposite  side  of  the  peninsula  in  Pigeon  bay, 
which  are  without  much  doubt  in  the  extension  of  these  veins, 
though  their  direction  is  not  exactly  the  same. 

The  tests  that  have  been  made  of  these  heavy  spar  veins  have 
been  insufficient,  and  especially  so  by  the  fact  that  the  shail  sunk 
by  the  owners  did  not  open  vein  (b)  at  all. 

The  White  Rose  vein,  known  also  as  the  Kindred  vein,  is  about 
li  miles  north  of  the  international  boundary,  at  the  east  end  of 
the  first  lake  west  of  Mountain  lake.  On  this  have  been  sunk 
several  shafts.  Kindred's  shaft  is  37  feet  deep,  and  the  gangue 
minerals  are  calcite  and  quartz,  the  greater  portion  being  calcite. 
These  are  mixed  in  irregulai*  small  veins  and  meshes  through  the 
quartzyte  and  slate  of  the  country ;  the  "vein"  consisting  of  a 
brecciated  and  re-cemented  fracture  through  the  formation,  and 
the  cement  being  the  minerals  above,  accompanied  by  galenite, 
native  silver  and  pyrite.  There  is  also  in  the  calcite  alongside  of 
the  blacker  parts  of  the  slate  a  copper-colored  mineral  in  small 
hexagonal  plates.  It  is  brittle,  and  is  said  to  fuse  easily  to  a  brittle 
globule.  The  best  assay  from  this  shaft  is  said  to  have  got  $1,100 
per  ton,  but  the  ore  has  not  been  assayed  by  the  survey. 

Baker^s  shaft,  which  is  on  the  same  lead,  about  half  a  mile  fur- 
ther west,  is  26  feet  deep.  The  vein  here  is  conspicuously  exposed 
on  the  face  of  a  low  bluff,  facing  S  W.  and  is  about  9  feet  wide,  with 
a  '*  pay  streak^'  increasing  from  six  inches  at  the  top  to  about  2ift. 
at  the  bottom.  The  shaft  goes  partly  in  the  slate,  and  then  crosses 
the  vein,  which  "  hades''  to  the  northeast.  There  is  trap  on  the 
north  side  and  slate  on  the  south  side,  and  trap  rock  is  somewhat 
mixed  with  the  vein  also.  The  same  minerals  appear  here  as 
already  named  for  the  Kindred  shaft.   The  best  assay  is  said  to  have 

given  8272  per  ton:  $16.60  per  ton  being  got  from  poor  quartz  on 
o 


18  ANNUAL  REPORT. 

the  north  side  of  the  vein,  in  which  no  ore  could  be  seen  with  the 
naked  eye. 

The  vein  itself  goes  generally  along  the  line  of  contact  of  slate 
(south  side)  ^vith  trap,  but  sometimes  is  wholly  within  the  slate, 
and  sometimes  partly  within  the  trap.  The  fracture,  which  seems 
to  have  been  of  the  date  of  some  subsequent  igneous  upheaval  (as 
shown  by  the  veined  condition  of  the  trap  of  the  country),  branched 
off,  and  also  went  somewhat  zigzag  in  some  places.  It  crosses 
Arrow  lake,  and  can  be  seen  on  the  other  side  as  a  conspicuous 
white  belt  on  the  bluffs,  on  that  side  crossing  the  slate  and  trap. 
In  some  places  it  is  mostly  of  quartz,  and  there  stands  out  above 
the  surface. 

On  this  vein  are  different  parties  located  somewhat  in  the  follow- 
ing order  viz: 

(a)  West  of  the  Kindred  Brothers'  location. 

1.  J.  H.  Baker,  associated  with  Hunger,  Swan  and  others. 

2.  An  eastern  company. 

3.  Stewart,  Sabin,  Graves,  Herman,  Markell,  Burg,  Lightfao^f 
and  Caldwell.  s 

4.  Geo.  C.  Stone  &  Co.,  Johnson,  McKinley  &  McGuire. 
Dr.  Smith  and Egan  are  also  interested  in  some  of  time 

locations. 

(h)  East  of  the  Kindred  Brothers'  location. 

1.  Hamilton,  Sabin. 

2.  Dr.  Stewart,  McPherson. 

3.  Markell. 

4.  Col.  Graves,  Van  Brunt. 

5.  Lightbody. 

6.  Caldwell. 

William  P.  Spalding  has  a  mining  location  on  the  south  wit 
of  lake  Miranda,  which  is  a  narrow  long  lake  next  north  of  Ub 
Fanny,  and  on  Sec.  5,  T.  64,  2  E.     This  vein  is  strong,  but  M* 
well  defined.     His  work  consists  of  several  shallow  pits  for  fl» . 
purpose  of  ascertaining  more  definitely  the  position,  direction  vA 
dip  of  the  vein.     What  can  be  seen  of  it  consists  largely  of  breocift 
of  trap,  or  of  quartzyte  recemented  with  quartz,  in  small,  ofttfl 
drusy  crystals.    It  is  six  or  eight  feet  wide,  and  occurs,  like  ottiSBi 
along  the  north  side  of  a  quartzyte  mono-clinal,  and  is  laigeljluii 
by  the  talus  materials.     Mr.  Spalding  says  he  has  taken  out  aeiwl 
pieces  of  native  silver,  but  none  was  seen  in  the  fragments  thioinl 
out. 

On  the  other  slope  of  this  mono-clinal,  south  of  the  Ai 
another  frackire,  which  seems  likewise  to  have  takm  tbs 
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a  vein.  Some  working  on  this  slope  disclosed  the  existence  of  the 
fracture,  and  large  float  pieces  of  vein  material  indicate  the  contents, 
but  the  work  had  not  gone  far  enough  to  precisely  define  its  loca- 
tion and  extent. 

Mr.  Spalding's  ''Ancient  Diggings,"  so-called,  consist  of  a  series 
of  depressions  running  along  the  supposed  position  of  the  first  vein 
above  mentioned,  so  as  to  make  in  some  places  a  continuous  trench. 
In  some  parts  there  are  two  ridges,  with  an  irregular  depression 
between  them  somewhat  semi-lunar  so  that  it  unites  again  with 
the  main  depression.  One  of  these  ridges,  that  nearest  lake 
Miranda,  consists  of  clay  and  angular  pieces  of  quartzyte;  like 
talus  debris^  largely  decomposed,  but  the  other  is  of  angular  blocks, 
and  Mr.  Spalding  says  contains  vein  material,  as  if  thrown  out  of 
the  depression  in  excavating  on  the  vein.  These  depressions  show 
some  openings  within,  between  large  boulders,  and  nearly  large 
enough  to  admit  a  man,  and  after  clearing  out  a  little  one  was  fol- 
lowed downward  some  feet.  As  yet  no  ancient  hammers  or  imple- 
ments of  any  kind  have  been  found  in  the  vicinity. 

As  to  the  cause  of  the  depressions  and  parallel  ridges,  there  may 
be  three  difierent  explanations.  Sufficient  data  are  not  at  hand  for 
afiSrming  either. 

First.  They  may  be  due  to  ancient  mining,  as  supposed  by  the 
owner,  though  the  non-discovery  of  hammers  is  necessary  for  the 
demonstration  of  this  hypothesis.  It  is  also  true  that  the  ancient 
mining  hitherto  discovered  in  the  Lake  Superior  regions  has  been 
wholly  for  native  copper,  of  which  implements  have  been  found 
in  ancient  works  as  far  south  as  the  state  of  Georgia,  but  so  far  as 
known,  no  silver  implements  have  been  found  having  so  old  a  date; 
and  the  ancients  seem  to  have  had  no  knowledge  of  any  process  for 
reducing  the  ores,  the  silver  in  this  formation  occutring  mainly  as 
argentiferous  galena. 

Second — The  depressions  may  be  due  to  the  solution  and  removal 
of  the  contents  of  a  large  vein  under  natural  processes,  and  the 
consequent  settling  of  the  surface.  When  two  depressions  run 
nearly  parallel  in  that  case,  the  vein  may  branch  out  and  become 
double^  uniting  again  when  the  depressions  unite.  Then,  also, 
the  upper  •ridge,  neared  the  bluff,  would  naturally  contain 
coarser  peices  than  that  nearer  the  lake,  which  is  true.  Veins  are 
thus  dissolved  sometimes,  and  sunken  in  for  some  distance,  as  the 
large  baryta  vein  on  Pigeon  Point.  This  cause,  if  true,  indicates  a 
strong  vein,  and  one  that,  with  the  quartz  now  remaining  as  the  sole 
matter  undissolved,  must  be  charged  with  soluble  minerals,  and 
perhaps  with  very  valuable  ores.     Deep  shafting  alone  will  deter- 
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mine  it.  So  far  as  exposed,  however,  the  quartz  remainiiig  now 
undissolved  is  sufficient  to  form  a  firm  firame-work,  capable  of  sup- 
porting the  overlying  materials  so  as  to  prevent  such  a  collapse  of 
the  surface  as  here  supposed. 

Third — These  ridges  may  be  of  the  nature  of  ice  ridges  or  mo- 
raines. There  are  a  great  many  instances  of  ridges  thrown  up  by 
the  ice  of  lakes  through  alternate  freezing  and  thawing  both  in 
Minnesota  and  Iowa,  and  sometimes  such  have  received  the  name 
of  ''walled  lakes.''  But  aside  from  this,  the  ice  of  the  last  ice 
period  may  have  lain  for  a  long  time  prior  to  its  final  disappearing, 
in  the  rocky  valleys  of  the  northern  part  of  the  State,  as  suggested 
by  Mr.  John  Lightbody.  Its  effect,  along  a  rocky  bluff,  would  be 
to  form  low,  blind  ridges  of  debris  or  morainic  material,  which 
would  remain  more  or  less  distinct  to  the  present  under  favoraUa 
conditions.  In  that  case  the  coarser  nature  of  the  ridge  nearer  the 
bluff  would  be  due  to  the  fallen  pieces  from  the  bluff  itself  while 
the  clay  of  the  ridge  nearer  the  lake  may  have  been  due  to  drain* 
age  in  that  direction  and  to  the  crushing  action  of  the  ice  in  timei 
of  exi)ansion.  The  level  of  the  ice  would  remain  nearly  constant 
under  the  same  causes  which  now  keep  the  level  of  the  water 
nearly  constant. 

These  considerations  are  here  mentioned,  as  there  seems  to  be  a 
tendency  at  other  places  in  the  northern  part  of  the  State  td  attri* 
bute  such  phenomena  to  ancient  mining,  perhaps  without  suffieieBt 
reason. 

John  McFarland's  location  is  on  Sees.  9  and  10  T.  64  N.  R.  8& 
He  has  two  veins,  and  one  place  thought  to  be  a  site  of  andeiit 
mining,  in  all  respects  similar  to  that  of  Mr.  Spalding,  except  thtit 
this  series  of  ridges  and  depressions  is  not  near  any  lake  at  presenti 
but  alongside  a  bluff  enclosed  in  a  valley.    If  a  vein  should  be  dif- 
covered  at  this  locality,  then  Mr.  McFarland  has  three  distinct  Tdai 
situated  on  different  sides  of  a  mond-chinal  hill,  viz.:    one  on  fl*   , 
north  side,  one  on  the  south  side  and  one  on  the  east  side,  the  W    ; 
beina:  that  in  which  are  the  supposed  ancient  diggings.    These  u» 
all  close  together,  and  the  east  and  west  veins  are  all  well  maiked] 
running  also  across  the  adjoining  valleys  and  appearing  in  ^  ^ 
next  hills.    They  are  outwardly  of  quartz  andbrecciat§dqnarti|te^  [ 
and  occup}'  faults  between  the  slate  and  the  trap  of  the  couiltay*  ] 
Mr.  McFarland  has  done  no  work  on  his  veins,  but  is  occn^iel  il 
farming  and  fur-catching. 

Johnsons  working  is  on  a  vein  situated,  as  nearly  as ecmUltii 
ascertained,  on  SE  i.  Sec.  32,  T.  65,  3  £.    This  is  also  on  tke 
slope  of  a  hill,  but  has  trap  on  the  north  side  and  alai 
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south  side,  being  really  in  a  fault  like  the  rest ;  but  the  slate  is  here 
brought  up  like  the  south  vein  at  Spalding's,  on  a  line  nearly  par- 
allel with  the  upper  surface  of  the  trap.  This  vein  shows  mainly 
calcite,  but  has  also  quartz  pyrite,  galenite,  and  native  silver.  These 
can  be  seen  in  the  dump  near  the  shaft.  There  is  also,  as  in  nearly 
all  the  other  veins  seen,  a  large  amount  of  brecciated  quartzyte  and 
siliceous  slate.  This  is  here  mainly  on  the  south  side  of  the  vein, 
while  the  north  side  is  in  a  similar  manner  filled  with  breccia  of 
trap.  This  appears  to  be  a  strong  vein,  and  one  that  promises  well. 
McFarland,  Rice  and  Ramsey  have  a  very  conspicuous  and  strong 
vein  near  the  shore  of  Pine  Lake,  on  S.  E.  quarter  sec.  31,  T.  65  N., 
R.  1  E.  This  has  not  been  worked,  but  slightly  uncovered  in  two 
places.  It  has  an  irregular  direction,  width  and  appearance,  large 
white  ma*^ses  of  calcite  and  quartz  lying  about  promiscuously,  ap- 
parently in  place,  over  a  width  of  several  rods  north  and  south. 
Where  it  has  been  uncovered  it  is  also  mixed  with  a  breccia  of 
quartzyte,  and  has  a  width  of  ten  or  twelve  feet.  It  seems  to  have 
trap  on  the  north  side,  but  it  is  not  well  exposed.  A  trap  bluff 
rises  abruptly  toward  the  northwest,  facing  east  and  south,  and  the 
vein  is  in  a  lower  level,  having  a  zigzag  course,  governed,  appar- 
ently, in  direction  and  deflected  by  that  upheaved  trap  and  slate 
along  its  western  extent,  so  far  as  it  is  visible;  but  further  east  it 
has  a  more  uniform  course  in  consonance  with  the  general  trend  of 
the  hills,  yet  this,  like  Spalding's  second  and  one  of  McFarland's, 
is  on  the  southward  slope  of  the  main  hillside.  The  calcite  and 
quartz,  not  mentioning  the  breccia,  are  the  most  abundant  gangue- 
rock.  The  ores  are  pyrites  (said  to  be  auriferous)  galenite,  sphal- 
erite and  chalcopyrite.  These,  with  the  exception  of  the  galenite, 
can  be  made  out  in  examining  the  pieces  in  the  dump.  This  seems 
to  be  as  strong  and  promising  a  vein  as  the  White  Rose,  near 
Arrow  Lake. 

IRON. 

The  gray  quartzyte  and  slate,  which  is  particularly  known  as 
the  silver-bearing  formation,  and  contains  the  foregoing  silver  veins 
and  mining  works,  graduates  below  into  a  siliceous  iron-charged 
rock,  which  in  some  places  furnishes  a  valuable  iron  ore  in  large 
quantities.  The  silica  is  often  colored  so  as  to  make  jasper,  flint, 
chalcedony,  and  other  parti-colored  pebbles  when  the  formation 
disintegrates.  These  gave  name  to  Guntiint  Lake,  on  the  interna- 
tional boundary,  the  beach  of  which  is  strewn  with  them.  There 
are  also  ^^dolomitic"  bands,  and  these  sometimes  contain  angular 
pieces  of  jasper  and  flint,  associated  with  the  same  beds  in  some 
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manner  not  yet  made  out.  What  may  be  the  thickness  of  this  bed 
-of  iron  ore  rocks  has  not  been  ascertained.  They  SQem  to  be  can- 
formable  both  with  the  overlying  quartzyte,  and  with  the  underly- 
ing schists  and  slates,  but  this  may  not  generally  be  the  case. 
There  are  various  places  at  which  this  belt  of  iron  ore  is  known, 
but  the  most  important  is  that  known  as  the  ^^Mesabi  Iron  Range,** 
situated  in  towns  59  and  60  N.  of  range  14  W.  The  range  itself 
probably  extends  a  great  many  miles,  maintaining  its  ferriferons 
character,  and  covers  other  known  locations.  Some  working  has 
been  done  also  back  of  Grand  Marais,  and  some  near  Vermillion 
Lake, 

The  iron  in  towns  59  and  60,  range  14,  has  attracted  the  most 
attention,  probably  because  of  a  costly  exploration  made  there  a 
few  years  since  by  parties  from  Pottsville,  Penn.    The  ownership 
of  the  locations  that  were  examined  becoming  involved  in  litigation 
nothing  practical  has  resulted  publicly  from  the  examinations.    The 
inform  ation  obtained  belongs  to  private  parties.    Samples  of  this  oie 
are  being  examined  chemically  by  the  survey.  According  to  published 
analyses  the  ore  varies  in  metallic  iron  from  61  to  66  per  cent.,  being 
mainly  in  the  form    of   magnetic  oxide.     Its  chief  impnritj  il 
silica,  from  5  to  10  per  cent.     It  has  from  2  to  3  per  cent,  of  Ume, 
and  from  a  half  ot  1  per  cent,  to  1^  per  cent,  of  magnesia.    Msn- 
ganese  Qxide  varies  from  about  one-half   of  1  per  cent,  to  1.3  per 
cent.    No  sulphur  has  been  detected  in  it,  and  but  a  trace  (lesB 
than  one-fourth  of  1  per  cent.)  of  phosphoric  acid.    Alnmina  varies 
from  one-fourth  of  1  per  cent,  to  over  one-half  of  1  per  cent. 

The  following  is  an  analysis  by  Prof.  Campbell,  of  the  School  of 
Mines,  of  New  York: 

Magnetic  oxide  of  iron .88.8M 

Oxide  of  manganese 1.815 

SUica 9J» 

Lime «.(» 

Magnesia • 1.2W 

Alumina iw 

Total 
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The  following  was  made  by  Prof.  E.  R.  Taylor,  of  the  Cleveland 
Laboratory  ol  Analytical  Chemistry,  Cleveland,  0. : 

Insoluble  siliceous  matter. 4.06 

lion  as  metal  65.62 

Iron  protoxide 23.34 

Sulphuric  acid None. 

Phosphoric  acid 18 

lime 3.15 

Ha^eaia 50 

Manganese  oxide 64 

Alumina 35 

Total 97.84 

The  ore  resembles  those  of  Scandinavia  and  Russia,  as  well  as  the 
magnetic  ores  of  northern  Michigan,  and  the  geological  age  is  the 
same,  in  general  terms.  For  making  steel  these  ores  excel,  and  iron 
from  the  Scandinavian  furnaces  is  imported  into  England  for  the 
manufacture  of  steel.  It  is  highly  probable  that  these  iron  deposits 
will  not  lie  long  undeveloped.  They  are  in  the  midst  of  hardwood 
timber  sufficient  for  producing  the  necessary  charcoal,  and  the  sur* 
rounding  country  is  generally  fit  for  prosperous  farming.  They 
are  easily  accessible  by  the  construction  of  roads  either  from  Thom- 
son, Duluth  or  Beaver  Bay.  From  Thomson  the  distance  is  ajjout 
65  miles,  from  Duluth  due  north  about  55  miles,  and  from  Beaver 
Bay  about  45  miles. 

GOLD. 

The  region  of  Vermilion  Lake  has  been  known  for  some  years  as 
a  gold-bearing  region.  This  was  fully  brought  out  by  the  reports 
of  H.  H.  Eames  in  1866.  At  that  time  a  flush  of  feverish  excite- 
ment led  to  the  expenditure  of  considerable  money  in  sinking:  shafts 
and  erecting  works  for  mining.  Three  steam  stamp  mills  were 
erected,  another  running  by  water  power.  One  was  owned  by  the 
New  York  Mining  Company,  whose  location  was  near  the  "Mis- 
sion" on  the  south  shore,  another  by  Nobles  &  Company,  further 
northwest,  and  another  by  Seymour  &  Company.  The  water  power 
mill  was  owned  by  the  Wabasha  Company,  and  was  located  about 
two  miles  from  Vermilion  Lake,  at  Trout  Lake.  Eight  or  ten  min- 
ing companies  were  at  work  simultaneously  in  different  parts, 
mainly  on  the  southern  shores,  or  on  islands.  A  town  site  was  laid 
out  at  the  southern  extremity  of  the  Lake,  several  large  buildings 
put  up,  and  stated  communication  made  with  Duluth.  The  village 
was  named  Winston.    Above  the  village,  at  Pickerel  Falls,  a  lum- 
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ber  mill  was  projected,  and  the  foundations  laid.  These  tilings 
have  all  passed  away.  There  is  not  a  building  at  Winston.  Two 
of  the  steam  boilers  were  hauled  back  to  Duluth,  where  tii^  are 
still  in  use;  the  mills  have  been  burnt,  as  well  as  most  of  the  boild- 
ings  put  up  by  the  mining  companies,  the  shafts,  generally  filled 
with  water,  are  abandoned,  and  there  is  but  a  single  white  man  (a 
government  officer)  to  be  found  in  the  whole  district. 

The  gold  occurs  with  pyrites,  some  of  which  appears  to  be 
cupriferous.     This  pyrites  is  found  in  milky  white  qoartz  which 
accompanies   the  joints   of   the  rock,   and    also  is  disseminated 
through  the  rock  itself.     The  most  of  the  working  was  done  on 
quartz  deposits,   but  that  of  Nobles  &  Company  embraced  also  a 
large  amount  of  the  rock  itself.     The  rock  of  the  region  is  of  the 
Huron ian  age,  and  follows  immediately  below  the  ferriferous  for- 
mation last  described.     It  is  mainly  a  talcose  slate,  but  varies  to  an 
argillaceous  talcose  slate  and  to  a  talcose  quartzyte.    It  also  passes 
into  what  may  be  styled  provisionally  a  syenite.      The  schistose 
structure  runs  a  little  north  of  west,  and  stands  almost  perpendK)- 
ular.      Samples  of  this  quartz  ore  yielded  on  an  average  aboat 
twenty-five  dollars  per  ton,  according  to  assays  reported  by  Mr. 
Eames.     Samples  of  the  ores  of  this  region  have  been  collected  1^ 
the  survey,  as  well  as  of  all  other  mining  locations  mentioned,  and 
in  time  thep  will  receive  analysis  and  further  report. 

THE  NEEDS  OF  THE  NORTH  SHORE. 

First — During  the  season  all  parties  connected  with  the  sur?^ 
have  had  occiision  to  note  the  frequent  and  wanton  destruction  of 
the  native  forests  l)y  fire  which  rages  annually  and  destmctiTelf. 
There  is  nothing  so  utterly  ruined  and  desolate  as  a  country  lately 
burnt  over.    The  soil  itself,  consisting  very  largely  of  vegetable 
mold,  is  burnt  to  considerable  depth,  or  quite  to  the  rock.    Thoa- 
sands  of  acres  of  the  finest   forest  timber,  including   large  JttM 
trees,  are  thus  destroyed  every  year.     It  is  estimated  that  annual^ 
ten  times  as  much  pine  is  thus  destroyed  in  the  State  as  is  cot  by 
all  the  mills.     A  large  part  of  the  triangle  north  of  Lake  Superior 
has  thus  been  devastated.      Some  sheltered  tracts  have  escapeL 
The  State  has  lost  in  this  way  more  than  as  much  pine  as  now 
remains,  and  will  at  no  very  distant  day  awake  to  the  fact  of  hav- 
ing lost  by  neglect,  and  willful  or  careless  destruction,  one  of  htt 
chief  resources.    These  fires  are  set  generally  by  travelers  or  expl^M^* 
ers.    The  Indians  remonstrate,  and  are  generally  carefol  about 
their  camp-fires  in  the  dry  season,  well  knowing  the  effisct  fint 
the  game  that  furnishes  their  chief  sustenance. 
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The  scattered  white  inhabitants  are  too  few  to  effect  anything  in 
stopping  these  fires,  except  in  the  preservation  of  their  immediate 
surroundings,  and  they  also  complain  that  the  country  is  thus  being 
rapidly  desolated.  It  rests  with  the  State  Legislature  to  take  some 
action  to  punish  those  who  wantonly  or  carelessly  set  the  forests 
on  fire,  similar  to  that  to  punish  those  who  fire  the  prairies.  If 
concerted  action  were  taken  by  the  State  and  the  Canadian  author- 
ities it  would  be  more  effectual,  since  fires  originate  on  both  sides 
of  the  boundary  line. 

Second — There  should  be  some  improved  harbor  on  the  north 
shore  for  refuge  for  vessels  in  time  of  storms,  although  there  may 
not  be  commerce  to  demand  it  at  any  one  locality.  At  the  present 
time  there  is  no  lighted  harbor  for  vessels  between  Duluth  and 
Thunder  Bay  in  Canadian  Territory,  and  between  these  points 
there  is  a  great  deal  of  travel.  The  establishment  of  a  single  good 
harbor  would  at  once  attract  travel,  trade  and  settlement,  and 
would  tend  to  the  development  of  some  of  the  mineral  interests 
that  now  lie  dormant  largely  because  so  inaccessible. 

Third — There  is  a  wrong  opinion  prevalent  regarding  the  agri- 
cultural character  of  the  northeastern  part  of  the  State.  It  is  pro- 
nounced by  some  who  have  not  seen  it,  as  mountainous,  sterile  and 
untillable.  These  terms  apply  to  but  a  small  portion  of  it,  viz.:  a 
belt  from  one  to  four  miles  wide  along  the  shore  of  Lake  Superior, 
and  a  tract  of  unknown  area  in  the  extreme  northeastern  corner, 
and  along  the  boundary  line  westward  to  Vermilion  Lake  and  the 
west  end  of  Hunter's  Island.  In  these  parts  the  rock  of  the  coun- 
try is  perhaps  the  most  conspicuous  feature.  But  south  of  the 
Mesabi  range,  and  particularly  in  the  St.  Louis  valley,  the  country 
is  generally  flat,  the  streams  are  slow  and  broad,  the  soil  a  loam  or 
a  sandy  loam,  or  si  stony  clay,  and  equal  in  all  respects,  except  in 
being  farther  north,  to  thousands  of  acres  that  have  been  cleared 
and  converted  into  valuable  farms  in  the  states  o^*  Michigan  and 
Wisconsin.  When  it  is  remembered  that  more  than  a  hundred 
miles  further  north,  in  Canada,  railroads,  canals  and  settlement  are 
rapidly  being  introduced,  and  that  still  further  north  and  west,  be- 
yond the  ameliorating  action  of  the  water  of  Lake  Superior,  is 
thought  to  be  one  of  the  great  wheat  fields  of  the  Continent,  it  is 
plain  that  there  is  nothing  to  prevent  the  final  occupancy  and  de- 
velopment of  northeastern  Minnesota  as  an  agricultural  district. 
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FIELD   REPORT  OF  C.  W.  HALL. 


Prof.  N,  II ,  Winchell,  State  Geologist: 

Sir — In  accordance  with  the  plan  arrant^ed  by  you  for  the  pioeeciiti<m  of  ike 
State  Geological  Survey  during  the  past  autumn,  the  Lake  Saperier  aectiaiof 
the  geolo^cal  corps  reached  Grand  Marais  August  30.  The  work  of  this  ncftioK 
wa»  to  be  the  exploration,  so  far  as  practicable,  of  the  rivers  empfying  into  IJikB 
Superior,  from  the  lake  shore  to  their  headwaters;  and  the  ascent  of  some  of  tti 
more  prominent  peaks  of  that  continuous  chain  of  low  mountains  skuting  Iii0 
northeaijt  shore.  The  chief  object  of  this  work  was  to  trace  out  the  rack  fonatr 
tions,  80  far  as  the  river  beds  and  the  bluffs  would  show  them,  and  to  aiticidlto 
the  same  upon  those  already  traced  along  the  coast  of  the  lake  during  the  snni- 
mer  months;  or  to  indicate  the  direction  of  the  latter  as  they  extend  onwud 
into  the  interior  of  the  State. 

As  a  canoe  and  provisions  for  the  expeditions  to  be  made  from  Grand  MaaM 
along  the  lake  shore  and  into  the  interior  had  to  be  procured,  and  an  indas 
hired  to  serve  as  a  packer  and  guide,  one  or  two  days  time  was  connniiediB 
preparation.  And  then,  after  all  was  ready,  the  condition  of  the  lake  preffOlMi 
our  startmg.  While  waiting  for  heavy  northwest  winds  to  saboide  tiie  ISl 
back  of  Grand  Marais  was  ascended,  its  hight  measured  and  search  madelv 
out-crops  of  rock  that  would  give  some  clue  to  the  lithological  charaotff'  of  tiiA 
elevation.  In  measuring  the  height  accurate  results  were  not  expected.  sbioeCiiA 
series  of  observations  made  with  an  Aneroid  barometer,  and  extending  tfaMU^ 
a  whole  day  can  be  no  more  than  an  approximation  to  accurapy.  The  hofiiltd 
the  hill  as  determined  was  775  feet.  Two  or  three  interesting  ezponniirf 
igneous  rocks  were  found,  evidently  as  broad  dikes  or  overflows,  and  MmetiiAv  , 
from  a  "caribou  lick"  on  the  south  side  of  the  hill,  was  collected. 

After  a  rainy  and  rough  passage  we  reached  Indian  River  the  serenth  o£  8i|^ 
tember.     An  examination  of  this  stream,  which  forms  a  part  of  the  boonliiy 
between  the  Grand  Portage  Indian  Reservation  and  the  unsnrreyed  laiiAil)^ 
m  the  northwestern  part  of  the  State,  was  to  be  our  first  work.    The  ntfriifl 
rapid  throughout  its  entire  length  that  there  is  no  canoeing  nntii  tlie  Iiikliijl 
which  it  has  its  source  are  reached,  and  there  is  not  even  a  fishenntilV 
along  its  banks.    Fortunately  in  the  upper  part  of  its  course  the 
through  a  more  level  country,  intersected  by  numerous  caiiboa  tnik; 
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it  would  have  been  almost  imx)088ible  for  the  packers  to  have  made  their  way. 
When  there  were  no  trails  to  follow  not  more  than  three  or  four  miles  could  be 
made  in  a  day.  In  this  heavily  wooded  country  of  the  Lake  Superior  region  the 
dense  undergrowth  and  the  windfalls  are  much  greater  obstructions  along  the 
river  courses  than  away  from  them.  When  on  the  height  of  land  to  the  east  of 
the  the  river,  we  struck  the  sugar  bush  of  the  Grand  Portage  Indians,  and  fol- 
lowed their  trail  along  the  ridge  to  Grand  Portage.  At  this  place  an  Indian  was 
hired  to  take  the  party  to  their  late  camp  in  his  canoe. 

A  thick  stratum  of  drift  overlies  nearly  the  whole  region  drained  by  the  Indian 
river.  Along  its  course  are  many  banks  of  that  red  drift  clay  so  frequently  met 
with  in  the  northeastern  part  of  the  State. 

The  next  expedition  was  up  the  small  stream  called  by  Dr.  Norwood  in 
Owens'  report,  Flute  Reed  river.  Being  nearly  out  of  provisions  one  of  the 
men,  a  half-breed  Indian  named  Antoine,  was  sent  to  Grand  Marais  for  fresh 
supplies,  while  the  remaining  two  made  a  two  days'  trip  up  the  river.  The  pro- 
gress made  here  was  quite  satisfactory  since  the  timber  for  nearly  the  whole 
distance  traveled  had  been  burned  only  two  seasons  before.  Antoine  was  taken 
sick  at  Grand  Marais  and  was  unable  to  return.  As  Mr.  Mayhew  sent  another 
in  his  stead  but  little  loss  ot  time  was  occasioned  thereby. 

A  creek  emptying  into  the  lake  in  the  S.  E.  }^  Sec.  2,  T.  61,  R,  2,  E.  4th  Mer. 
shows  some  very  beautiful  features.  The  gorge  which  the  water  has  worn 
through  the  jointed  shaly  rock  is  one  of  the  grandest  of  the  many  grand  works 
of  nature  between  Duluth  and  Pigeon  Point.  Its  depth  often  exceeds  one  hun- 
dred feet  and  the  walls  are  occasionally  so  near — in  two  or  three  places  from 
four  to  eight  feet — that  fallen  trees  form  foot  bridges  from  one  side  of  the 
stream  to  the  other.  Several  domes  seventy- five  or  eighty  feet  high  are  worn  in 
the  walls.  The  bottom  of  the  gorge  is  dark  and  gloomy  for  the  sunlight  never 
enters  except  here  and  there  in  straggling  rays.  Toward  the  headwaters  of  this 
stream  and  overlooking  a  beautiful  lake  is  the  sugar  bush  of  Timote  Sunamo. 
At  a  distance  it  looked  as  if  outcrops  of  rock  could  be  found  there.  A  day  was 
spent  in  making  an  excursion  to  the  place.  The  summit  ot  the  hill  by  the  old 
sugarcamp  was  1,240  feet  above  Lake  Superior.  No  rock  was  found  except 
drift  boulders  and  these  occurred  to  the  very  summit. 

Kimbairs  creek  came  next  in  order  for  examination.  Owing  to  the  character 
of  the  rock — it  was  identical  with  that  found  along  the  stream  last  visited — and 
the  shortness  and  smallness  of  the  stream,  only  one  day  was  devoted  to  the 
work. 

Thus  having  made  a  hasty  examination  of  nearly  all  the  streams  from  Pigeon 
Point  to  the  Brule  river  we  started  for  Grand  Marais  that  we  might  there  make 
preparations  for  the  ascent  and  examination  of  that  stream.  This  would  neces- 
sitate an  expedition  of  at  least  four  week's  duration  into  the  interior.  But  a 
setrere  storm,  which  made  the  tnp  to  Grand  Marais  in  our  canoe  a  somewhat 
dangerous  one,  continued  with  drenching  rains  for  more  than  a  week.  When 
the  weather  was  again  fair,  not  only  had  much  valuable  time  passed  by,  but 
the  river  was  rushing  down  to  the  lake  in  a  torrent  and  the  swamps  were  full 
and  almost  impassable.  Accordingly  it  was  thought  best  to  abandon  the  idea  of 
ascending  the  Brule  the  present  season,  and,  instead,  examine  some  of  the 
smaller,  shorter  streams  and  a  country  freer  from  swamps.  Rosebush  river,  a 
small  stream  in  whose  bed,  one  and  one-half  miles  from  the  lake  shore,  is  an 
abandoned  copper  mine*  receceivedj^a  second  visit,  the  first  having  been  made  in 

•This  mine  lies  In  the  N.  E.  H  of  N.  W.  54,  Sec.  24,  T.  61,  R.  1  W. 
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the  summer  by  the  State  Geologist  and  his  party  aoocnnpuued  bj 

IV  khajii  and  Mr.  H.  Marhew. 

^ockI  HarVjr  Bay  also  received  a  call.    This  is  one  of  the  most  ii 
localities  for  tlie  student  of  geolo^  that  the  whole  Northwest  shoie 
Around  tb^  point  to  the  west  of  the  l>ay  oocur  the  beantiiiil  thomaomiteB  thid^ 
••tudding  thu  upper  strata  of  a  bed  of  apparently  igneous  rock ;  while  aloo^  the 
»hore  of  the  Vxiy  a  Vje^l  one  hundred  or  more  ieet  in  thickness  of  nearly  homonial 
aand-tone  lies  sandwiched  in  between  the  thomsonite-bearing  rock  jnsi 
tioned  and  another  igneous  rock  underneath.     Many  minerals  occor  in  the 
eral  beds  for  the  most  part  in  a  concretionary  form.    The  distance  at  this  locili^ 
from  <  irand  Manis  is  onlv  five  or  six  miles. 

The  last  ^^xj>edition  made  from  Grand  Marais  durmg  the  season  was  for  an 
examination  of  th»-  sliore  line  some  mdes  to  the  eastward  of  that  place  and  the 
ai^cent  of  th*-  Devil's  Track  River  to  the  head  of  Devil's  Lake.    As  a  pTehminaiy 
step  our  canvjL^  canoe  and  a  supply  of  provisions  were  packed  into  the  interior  to 
a  point  on  the  river  aV>out  two  miles  below  the  foot  of  the  lake.    We  started 
from  Gi*and  Marais  on  the  eighteenth  of  October.    Although  the  results  attained 
alon^  the  coast  were  all  that  could  be  dssiied  the  expedition  as  a  whole  was  not 
entirely  salisfactor)'.    The  water  in  the  river  was  so  high  that  the  ascent  oodd 
be  made  only  by  following  along  the  summit  of  the  bluffs.    On  Deril^s  Lake 
our  canvas  canoft  was  used  for  the  first  time.     It  was  found  harder  to  row  and  at 
the  same  tiino  not  so  swift  as  a  birch  bark  canoe.    But  the  fact  that  it  is  light 
and  can  be  folrled  and  packed  through  almost  any  part  of  the  forest  renden  it 
peculiarly  adapted  to  our  work.    The  canoe  we  had  wa6  hastily  made  and  deliT- 
ered  to  us  in  a  ver\'  unsatisfactory  condition,  and  much  time  and  labor  were  re- 
quired to  make  it  in  the  least  serviceable;  still  that  is  no  argument  againat  s 
light,  stron^r  and  ('dl  made  conoe.     Having  finished  our  work  on  the  momiiig 
of  Friday,  the  twenty- fifth  day  of  Octol^r,  in  the  midst  of  a  blinding  now 
storm,  we  stnick  cam])  and  started  for  Grand  Marais.     We  had  gone  ecatoAj 
more  than  two  miles  before  we  were  met  by  a  messenger  sent  by  Mr.  Msjyhev 
anr.ouncinpf  the  ^dad  news  that  on  the  following  day  the  schooner  Beaver  Bail 
CharUif  would  tou'h  at  Grand  Marais  on  her  way  from  Grand  Portage  to  tbe 
heai^l  of  the  lake.     This  word  hastened  our  steps  ;   we  reached  the  lake,  plso«i 
everything  in  readmess,  but  the  vessel  never  came ;  only  the  dreary  prospect kj 
before  us  ol'  a  voyat^c  in  an  open  boat  over  the  more  than  one  hundred  milei 
stretch  in  t^  between  us  and  Diduth.    The  task  was  undertaken  and  ended  aftv 
five  days  exposure  to  cold  and  danger — for  it  was  the  week  of  disasterB  on  U*     , 
lakes — by  our  bein;jr  taken  up  at  Beaver  Bay  by  the  tug  Nellie  Cotton  andlxoni^ 
to  Duluth,  which  place  we  reached  November  2d. 

In  giving  this  account  of  the  work  done,  it  c^not  be  out  of  place  to  mentiflB  * 
the  obliprations  of  the  party  to  the  Mayhew  brothers  and  Mr.  HowensteiAf  rf 
Grand  Marais,  for  favors  shown  on  every  occasion.  Messrs.  Mayhew  placed  t 
building  at  our  disposal,  in  which  to  lodge  whenever  we  were  in  the  place,  md 
all  si)ared  no  i)ains,  and  sutfered  no  opportunity  to  pass  by,  for  rendering  MBit- 
ance,  particularly  in  giving  knowledge  of  the  country  which  was  the  field  of  OW 
explorations. 

Although  a  whole  sesison  has  now  been  given  to  the  examination  of  the  Ldtt 
Superior  region,  as  yet  the  work  is  hardly  begun.     I  would  suggest  thtttaOLtlH 
time  possible  from  the  limited  amount  at  the  disposal  of  the  sury^,  he 
this  part  of  the  State.     Facts  may  be  here  gleaned  that  will  have  gnttt 
in  the  determination  of  certain  scientific  questions  of  uniyersal  intemt.    1 
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Tiction  becomes  stronger,  as  the  survey  pxogresses,  that  the  geological  structure 

of  this  part  of  the  State  is  more  simple  than  has  generally  been  supposed.    Many 

theories  have  been  pronounced  without  sufficient  foundation  of  fact,  and  their 

multiplicity  serves  only  to  confuse  him  who  would  through  reading  arrive  at  a 

a  clear  understanding  of  the  litliological  and  historical  characters  of  the  Lake 

Superior  rocks. 

Respectfully  submitted, 

C.  W.  HALL. 


AmnrAL  bbpobt. 


IV. 

ELEVATIONS  ON  THE  MINNESOTA  NORTHERN 
RAILROAD. 


Br  J.  B.  CLOIJGH,  Chief  Engineer. 
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Line  of  the  Pelican  River  Valley. 


NAME  OF  PLACE. 


Snminlt 

Height  of  land  H  mile  east  summit 

First  crossing  Pelican  River 

Second  crossing  Pelican  River 

Third  crossing  Pelican  River 

Fourth  crossing  Pelican  River 

Pelican  River  below  dam  at  Pelican  Rapids 
Pelican  River  above  dam  at  Pelican  Rapids 
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CHEMISTRY, 


REPORT  OF  PBOF.  PECKHAM. 


Vrof.  y.  II.  WinrheV: 

My  I)eak  Sir:— In  conformity  with  the  instructions  of  the  executire oonuiiii- 

tee*  of  the  Board  of  Regents,  I  have  the  honor  to  report  regarding  my  tnp  t*  LiioB 

♦Seo  Ajipenclix  A. 

Superior  as  followg: 

I  wajB  inHtructed  to  advertise  the  intended  action  of  the  Board  in  sending  bm 
there  in  L>uhjth  and  St.  Paul.  This  advertising  wajB  done,  and  from  all  that  I 
could  learn  ail  perBons  likely  to  be  insterested  were  well  informed  in  regaid  totiie 
matter. 

I  was  also  instructed  that  ^'any  parties  who  will  make  affidavit  iliat  tbej  an 
citi/.enH  of  Minnesota,  and  that  the  ores  are  found  in  Minnesota,  giving  the  local- 
ities where  the  ores  were  found  as  nearly  as  possible,  and  certifying  their  wil- 
lingness  that  the  results  may  be  published,  shall  be  charged  one-half  the  •  • 
prices.'' 

* 'Payment  for  assays  may  be  made  in  specimens  of  minerals  or  ores,  at  Pirf. 
PockhaiifH  valuation.'' 

These  instructions  were  also  well  advertised  on  the  north  shore,  but  no  aaajB 
were  offered  suljject  to  these  conditions.  No  ores  or  minerals  were  therelbn 
received  in  part  compensation  for  assay  work. 

When  not  employed  in  assaying,  I  made  collections  of  minerals  in  the  ne^^- 
borhood  and  on  the  coast  above  and  below  Grand  Marais.  Some  of  these  speci- 
mens are  large,  in  fact  too  large  for  exchange,  and  were  gathered  with  theeipec- 
tation  that  you  mi^ht  want  them  for  the  General  Museum. 

I  also  obtained  by  private  purchase  a  quantity  of  zeolite  pebbles,  that  OB 
examination  present  some  features  of  interest.  I  have  thought  that  possibly  joa 
mijjfht  desu-e  a  chemical  examination  for  the  survey,  and  I  have  therefore  deli^red 
a  thorough  examination  until  1  could  lay  the  matter  before  you. 

These  speciuiens  are  of  considemble  value,  and  I  found  that  the  only  way  nt 
whicli  I  could  secure  a  suite  for  our  cabinet  and  prevent  them  from  goin^  cot  of 
the  State,  was  to  purcha-se  the  whole  lot. 

The  specimens  to  which  I  have  referred  above  as  having  been  collected  with  a 
view  to  haiiv^  phiced  in  the  General  Museum  have  been  opened,  and  axe  now 
awaitin^jT  your  inspection  at  the  Agncultaral  Building.  I  trust  that  yea  vili 
make  it  convenient  to  look  them  over  soon,  as  they  are  getting  dusty. 

An  early  decision  in  reference  to  the  examination  of  the  minerals  pmidmsdb  ^^ 
will  oblige,  Very  truly  yours, 

S.  F.  PEGKHAli 

Minneapolis,  Nov.  llth,  1878.  / 
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The  following  results  hare  been  obtained  for  serial  numbers  55,  56  and  57. 
The  J  were  all  three  limestones.  They  were  dissolved  in  dilute  hydrochloric  acid 
and  boiled.  The  portion  remaining  insoluble  was  estimated  as  'insoluble.'* 
The  iron,  etc.,  lime,  magnesium,  carbonic  and  sulphuric  acids,  were  then  esti- 
mated in  the  usual  manner.    The  results  were  as  follows: 


Insoluble 

Ferric  and  aluminic  oxides,  Fa  O3  +  Ala  O3 

Calcium  Sulphate,  Ca  S04 

Calcium  Caroonate,  Ca  C03 

Magnesium  Carbonate,  Mg  C03 


55 

56 

16.22 

1.14 

.73 

54.28 

27.48 

99.85 

24.21 
3.3:^ 
4.32 

47.11 

20.76 

99.72 

57 


2.82 

1.39 

6.74 

52.22 

36.04 

99.21 


The  very  small  percentage  of  alkalies  amounting  to  but  little  more  than  a  trace, 
was  not  determined. 

No.  55  contained  druzy  cavities  filled  with  pure  white  granular  silica,  which 
would  cause  the  insoluble  portion  to  vary  in  different  pieces. 

The  insoluble  portion  of  No.  56  contained  a  large  amount  of  iron  in  an  insolu- 
ble form.    No.  57  is  a  very  pure  magnesian  limestone. 

These  three  specimens  are  the  only  ones  that  1  have  received  in  time  to  com- 
plete their  analysis. 

S.  F.  PECKHAM. 

MufNEAFOLis,  Jan.  30th,  1879. 
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VI. 

ORINTHOLOGY. 


REPORT  OF  E 


Pro/.  A'.  H.  Winchett: 

Dkaii  Sin— It  is  my  pleasure  to  be  able  to  report  a 
Oniitliolo[;ical  section  of  the  Natural  History  Survey  0 
just  closed. 

Tho  'Jintri!iHtion  ot  resident  species  of  birds,  the 
which  uio^it  alfect  such  dittributiOD,  and  the  interest 
piwi  the  altftiition  of  the  survey  largely.  Feisonal  ▼ 
ties  in  the  best  times  for  observation  and  the  resti 
amateur!!,  have  srcatly  facilitated  the  a<vumulation  of 

•Questions  of  profound  interest  to  icieuce  have  mol 
iettliMl  by  a  thorough  exploration  of  all  sections  of  thi 
ai^'^ultural  purposes,  which  it  is  hoped  the  present 
afford  new  facts  for  tlieir  solution.  The  characteristic 
are  so  varied  that  each  tnuit  receive  special  observati 
which  compels  me  to  ilepend  much  upon  the  princ 
The  "paMes"  on  the  .Minneapolis,  White  Beat  and  Di 
much  to  my  facilities  durinf;  the  past  year.  I  think 
could  be  alforded  ov«r  the  other  lines  of  railroads  [ 
hitherto  nnexplored  by  the  Survey,  lesults  of  Burpaaeii 
durinK  the  present  year.  My  co-laborer  and  invali 
Herrick,  hvH  not  eiijoyetl  his  usual  opportunities  for 
year  which  I  had  hoped,  on  account  of  bis  time  beiE 
partmi-nt  of  still  ^-reatt^r  importance  to  science.  I  ah 
that  he  may  be  able  to  render  greater  service  during  t 

I  am  rei7  respect— 
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Vlt. 

BOTANY. 


THE  PLANTS  OP  THE  NORTH  SHORE  OP  LAKE  SUPERIOR.  BY  B.  JUNI. 


The  greater  part  of  the  forest  of  the  north  shore  consists  of  evergreens,  such 
as  spruce,  pine  and  cedar.  Birch  is  nearly  everywhere  interspersed,  and  poplars 
are  nearly  as  common.  From  French  River  northward  the  trees  gradually  de- 
crease in  size.  Ah^ady  at  Grand  Marais  the  difference  is  quite  apparent.  At 
Pigeon  Point  the  trees  seem  to  be  but  half  grown.  The  same  is  true  of  altitude; 
on  the  ridge  of  Mount  Josephine  there  is  only  a  stunted  growth  of  trees,  \^hich 
at  its  foot  reach  the  ordinary  size.  This  can  hardly  be  due  alone  to  the  difference 
of  moistore  and  soil.  The  abundance  of  mosses  and  lichens  gives  to  the  forest 
a  character  peculiar  to  northern  latitudes.  There  is  scarcely  a  rock  or  tree  that 
is  not  partly  or  entirely  covered  by  the  different  species.  The  ground  is  often 
covered  by  a  layer  nearly  a  foot  in  thickness,  which  conceals  the  angular  frag- 
ments of  rock  beneath.  In  many  places  there  is  no  soil  except  what  is  entangled 
in  the  mosses  and  lichens.  ITiis  fact  serves  to  make  fires  all  the  more  destructive. 
They  consume  everythmg,  to  the  veiy  rock;  nothing  remains  but  the  charred 
tmnks  of  trees,  many  of  which  fall  at  the  time,  while  others,  whose  roots  struck 
into  some  deep  crevice  of  the  rock,  stand  a  few  years  longer  as  monuments  of 
the  destructive  folly  of  man.  The  next  rain  or  wind  carries  away  the  last  traces 
of  soil,  and  leaves  the  rocks  bare  and  caKined.  Nature  now  sets  about  to  cover 
again  the  surface  by  an  other  slow  succession  of  lichens,  shrubs  and  trees.  The 
trees  in  proximity  to  the  lake,  and  especially  on  the  side  facing  it,  are  draped 
with  a  moss-hke  hchen  (Usnea  longissimaV).  This  hangs  in  long  tiifls  of  about 
a  foot  and  a  half  from  trunk  and  branches.  When  dry  it  is  as  combustible  as 
ahavings  or  straw.  It  is  by  no  means  an  unimportant  article  in  this  region. 
For  packing  specimens  and  lor  bedding,  there  is  no  better  material.  This  lichen 
18  found  both  upon  live  and  dead  trees,  but  more  commonly  upon  some  species 
than  upon  others.  There  are  some  wrong  theories  prevalent  regarding  it  It 
neither  injures  a  live  tree  nor  has  it  any  preference  between  a  live  and  a  dead 
one,  as  long  as  the  bark  to  which  it  attaches  itself  remains  upon  the  tree.  Its 
noamhment  is  derived  from  the  air  and  not  from  the  tree  upon  which  it  lives. 
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Mjriads  of  caterpillars  hare  stripped  the  younger  growth  of 
of  their  foliage  in  a  number  of  places  this  season. 

BwamLs  of  grasshoppers  appear  to  have  passed  over  these  r^giooSt  bal 
ands  happened  to  alight  in  the  lake  instead  of  on  the  land.    In  Gxmnd 
Bay  great  numbers  of  them  were  seen  floating  on  the  water  stOl  alire  sad 
to  take  passage  on  any  floating  object. 

The  resinous  matter  of  the  wood  which  falls  into  the  streams,  is  odd 
to  the  water  that  dark  amber  color  peculiar  to  all  streams  which  enter  tqm  Urn 
north  shore. 

About  fifteen  hundred  specimens  8f  plants  have  been  collected  and  'pnmtnA, 
which  represent,  perhaps,  one  hundred  and  seTenty-five  species.  MoretiHyiilMik 
ncmber  have  been  identified,  but  it  was  not  found  convenient  to  presenre  all 
mens.  The  duplicates  are  intended  for  exchange.  A  full  collection  of 
to  which  special  attention  was  given,  was  lost. 

In  considering  the  results  it  should  be  borne  in  mind  timt  no  expenm  to  titt 
State  have  been  incurred,  which  would  not  have  been  necessazy  without  them. 
A  few  leisure  hours  were  given  to  this  work  by  one  who  did  full  datj  in  aaotlier 
hne. 

List  of  Plants  of  the  NoHh  Shore  of  Lake  Superior. 

RANTJNCXJLACB^.* 

r  Clematis  Virginiana,  L.    Virgin's  Bower. 
Thalictrum  Comuti,  L.    Meadow  Rue. 

Ranunculus  Cymbalaria,  Seaside  Crowfoot.    Found  only  at  Giand  Poriigt. 
Ranunculus  Penns^'lvanicus,  L.    Bristly  Crowfoot. 
c  Caltha  palustris,  L.    Marsh  Marigold. 

Aquilegia  Canadensis,  L.  Wild  Columbine.    Very  beautiful,  flowering  late  is 
August. 
Actaea  spicata,  Var.  rubra,  Michx,     Red  Baneberry. 

NTMPHACEJB. 

Nuphar  advena,  Smith.    Yellow  Water  Lily. 

SJLRRACENIACEJB. 

Sarracenia  purpurea,  L,    Pitcher-plant.     Abundant  in  open  maxiket  • 

FUMARIACBA. 

r  Corydalis  aurea,  Willd, 

r  Corydalis  glauca,  Pursh,    Burnt  ridges. 


•r  Signifl«»s  that  the  species  is  rare. 
c  SigiiiUes  that  tlic  species  is  common,  and 
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CRUCIFKRJE. 

c  Caxdamine  hirsuta,  L.    Bitter-cress. 
Arabis  perfoliata,  Lam.  Tower   Mustard.    Poplar  River. 
Arabis  Dnimmondii,  Grai/,    Castle  Danger. 

Barbarea  vulgaris,  Michx.    Putin  Bay.     Common  Wmter  Cress  or  Yellow 
Rocket. 
Draba  arabisans,  Michx.    Castle  Danger. 

DR0SERACEJ3. 

Drosera  rotundifolia,  L.    Sundrew.    e. 
Drosera  longifolia,  L,    Little  Marais. 

CARYOPHYLLACE^. 

Stellaria  media,  Smith.    Common  Chickweed.    Grand  Portage. 

Stellaria  longipes,  Goldie.    Duluth. 

Cerastiurm  nutans,  Rap.    Mouse-ear  Chickweed. 

GERANIACE^. 

Geranium  Carob'nianum.    L.    c. 

BALSAMINACE^. 

Impatiens  fulva,  Nutt.    Spotted  Touch-me-not. 

ANACARDIACE^. 

Rhus  toxicodendron,  L.    Poison  Ivj. 

8APINDACB.E. 

Acer  spicatum.  Lam.  Mountain  Maple.  Very  abundant  everywhere  ;  grows 
HBually  in  clumps,  generally  a  mere  bush. 

Acer  saccharinum,  Wang.  Owing  to  the  scarcitv  of  other  hard  wood  this  is 
highly  valued  for  hard  fuel  and  charcoal.  Considerable  quantities  of  sugar  are 
made  from  it,  both  by  Indians  and  whites.  This  tree  is  not  once  met  with  on  the 
hamediate  lake  shore  ;  it  can  be  found  only  some  distance  inland.  In  addition 
to  the  at)Ove  mentioned  maples  Acer  Pennsylvanicum  and  Acer  rubrum  are  ocov- 
nonally  found,  it  is  said. 

LEGUMIN08.E. 

Vida  Americana.    Mtihl.    Vetch,  c. 

Lathyrus  maritimus.    Bigelow.    Beach  Pea. 

Grows  in  patches  in  coarse  sand  or  gravel,  where  no  other  plants  thrive.  Ro- 
lembles  very  much  the  common  field  pea.  Along  the  whole  length  of  the  shore 
within  the  limits  of  Minnesota,  it  was  observed  in  only  three  places,  viz :  French 
River,  Two  Island  River  and  Poplar  River. 

Lathyrus  ochroleucus.    Uook.    c. 
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ROSACEA. 

i'njirj-- Penn\vlvanicu3.    L.    Wild  Red  Cherry. 

Prunus  Virginiana.    L.    Choke  Cherry,  r.  r. 

Spinta  opulifolia.    L.    Nine-Bark.    Here,  onlike  farther  south,  it  thnot  the 
Boil,  but  cling-^  to  bare  rocks,  often  within  the  sweep  of  the  wayes. 

Spir'cf?a  salicifolia.     L.    Common  Meadow  Sweet. 

Agrimonia  Kupatoria.    L.    Common  Agrimony. 

Oum  album.     Gmelin.    Makes  a  good  substitute  for  tea;  was  aometunesued 
as  Kuch  on  the  suiTey  of  the  north  shore. 

Geum  strictum.     yiit.     c. 

Totentilla  Noi-ve^ca.     L.    Five- Finger. 

Potf^ntiHa  fruticosa.     L.    Shrubby  Five-Finger. 

Coinmon  on  bare,  rocky  shores  north  of  Two  Island  River,  beoomin^  man 
abundant  further  north. 

Potoiitilla  tndentata,  Ait.  More  common  and  less  confined  to  lodcB  thaa  tibe 
last. 

Fragraia  Virginiana,  Ehrhart.    c.    Strawberry. 

Fra^'^raria  vesca,  L.  c.     Very  prolific. 

Rubas  Nutkanus,  Mocino.  White  Flowering  Raspberry.  Oocun  efeiywhwe 
on  dry  soil.  It:j  showy  white  blossoms  are  about  as  large  as  those  of  the  wild 
rose.  The  fruit  is  large  and  looks  tempting  but  has  a  peculiar  add  flaTOr  lAoA 
maVes  it  inferior  to  that  of  the  R.  strigosus. 

Kubus  trifl-^rus,  Richardson,    Dwarf  Raspberry. 

Rubus  strigosus,  Michx.  Wild  Red  Raspherry.  c.  Especially  abundant  and 
prolific  on  burnt  places  a  few  years  after  fires.  Both  the  quantiy  and  the  <iaal- 
ity  of  the  fruit  is  extraordinary. 

Rosa  lucida,  Ehrhart.    Dwarf  Wild  Rose  (?). 

Amelanchicr  Canadensis,  Torr.  d'  Gray,    Pigeon  Point. 

Pyrus  Americana,  Z).  C.    American  Mountain  Ash.    c. 

The  large  cymes  of  white    blossoms  in  summer  as  well  as  the 
&uit  in  autumn  and  winter  give  a  pleasant  relief  to  the  dark  background  of  efV* 
green.    The  tree  was  in  full  bloom  at  Duluth  on  the  20th  of  June,  whik  oi 
Pigeon  River  some  were  found  in  flowers  nearly  two  months  later. 

Cicuta  maculata.    L.    Spotted  Cowbane. 

Cicuta  bulbifera.    />. 

Sium  Carsonii.     Dnrand,  ined.    Temperance  River. 

ARALIACE.*:. 

Aralia  hispida.     Michx.    c.    Bristly  Sarsaparilla. 
Aralia  nudicaulis.     L    Wild  Sarsaparilla.    r. 

CORNACEiE. 

Comus  Canadensis.     L.    Dwarf  Cornel. 

Cornus  circinata.    VHer.    Round-leaved  C. 

Comus  stolonifera.    Michx.    c.    Gray  attaches  the  name  ** 
C.  sericea.    This  only  serves  to  mislead  beginners,  and  gives  xiie  to 
the  name  **  Kmnikinnik"  applies  with  equal  propriety  to  C. 
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Arctostaphylus  uva  urei.    The  Indiana  use  the  inner  bark  of  the  two  former  and 
the  dried  leaves  of  the  latter  as  tobacco;  hence  the  same  name. 
Comus  altemifolia.    L.    r.    Poplar  River. 

CAPKIPOLIACK-«. 

Linnaea  borealis.  Gronov.  So  abundant  that  it  often  forms  a  beautiful  setting 
in  the  moss  carpets  in  the  woods.  It  was  in  blossom  at  Duluth  on  the  20th  of 
June,  and  on  the  27th  of  September  it  was  still  found  blooming  at  Grand  Marais. 
(See  Foster  and  Whitney.) 

SAXIFRAGACE^. 

Ribes  Cynosbati,  L.    Comomn  Wild  Gooseberry. 

Ribes  lacustre,  Poir.    Agate  Bay. 

Ribes  proetratum,  L'llir.  Fetid  Currant.  Known  in  this  region  by  the  name 
«f  "Skunk  Berry."  More  prolific  than  the  Ribes  rubrum  and  the  berries  larger, 
but  hardly  eatable  on  account  of  the  unpleasant  odor. 

Ribes  floridum,  L.  Red  Currant.  Little  Marais.  Plant  and  fruit  like  the 
Ted  garden  currant.  Without  the  fruit  the  plant  is  not  easily  distinguished  from 
the  R.  prostratum. 

Pamassia  palustris,  L.    Grand  Portage  Island, 

Saxifraga  Pennsylvania,  L.  c. 

ONAORACE.£. 

Gircaea  apina,  L.  Enchanter's  Nightshade,  c.  This  plant  contains  many 
laphides. 

Epilobium  angustifolium,  L,  Great  Willow  Herb.  Very  common,  especially 
<m  burnt  land. 

Epilobium  coloratum,  Muhl.  c. 

Epilobium  palustre. 

(Enothera  biennis,  L.    Common  Evening  Primrose. 

UHBELIFER^. 

Hydrocotyle  umbellata,  L.    Water  Pennywert. 

Sanicula  Marilandica,  L,    Sanicle. 

Heracleum  lanatum,  Michx.  v.  c. 

Lonicera  hirsuta,  Eaton.    Hairy  Honey  Suckle,  c. 

Lonicera  riliata,  Muhl.    Fly  Honey  Suckle. 

Diervilla  trifida,  Mcench,  v.  c.  Bush  Honey  Suckle.  Forms  a  large  part  of 
the  underbrush. 

Sambucus  pubens.    Michx.    Red-berried  Elder. 

Viburnum  Opulus.    L.    Bush  Cranberry,    c. 

Much  stunted  and  fewer  berries  in  each  cyme,  which  nearly  leads  one  to  take 
it  for  V.  pauciflorum. 

RUBIACE.C. 

Galinm  asprellum.    Michx.    Rough  Bed-Straw. 
Galium  triflorum.    Michx,    Sweet-scented  Bed-Straw. 
Honstonia  purpurea.    L.     Var.  longifolia.    Gooseberry  Hiver. 
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COMP06ITJB. 

Eupatorium  purpureum.    L.    Joe  Pyc  Weed.    e. 

Aster  cordifolias.    L.    Little  Marais. 

Aster  sag-ittifolius.     WilUl.    Agate  Bay. 

Aster  pumiceus.    L.    Grand  Portag^e  Island. 

Aster  gramminfolius.     Pursh,    c. 

Aster  ptarmicoides.     Torr  and  Gray. 

^oYidaigo  bicolor.     L,    Golden  Rod.    c. 

Solidago  Muhlenbergii.     Torr  and  Gray.  • 

Solidago  Canadensis.    L. 

Heliopsis  kevis.    Pers.    Ox-Eye.    c. 

AntheniLs  nobilLs.    L.    Beaver  Bay. 

Senecio  tomentosus,  Michx.    Put  in  Bay. 

Achillica  Millefolium,  L.  Common  Yarow.  Abondant  all  tloag  the  thon, 
forming  a  fringe  of  white  just  on  the  line  between  the  forest  trees  and  the  ivmfei. 
Was  not  found  in  other  situations.  A  few  specimens  with  light  pozple  flowa» 
were  seen. 

Gnaphalium  decurrens,  Jre«.  Everlasting.  Deronda  Bay  and  Grand  Portage 
Island. 

Senecio  aureus,  L.    Golden  Ragwort, 

Arnica  mollis,  J  look. 

Cirsium  lanceolatum,  Scop.    Common  Thistle. 

Hieracium  Canadense,  Midix.    Hawk  Weed.  c. 

Nabalus  albus.  Hook.    White  Lettuce. 

Mulgedium  floridianum,'/).  C.    False  Blue  Lettuce. 

LOBELTACB^. 

Lobelia  Kalmii,  L.    Abundant  on  bare  trap  shores  north  of  Agate  Baj. 

CAMPANULAC^. 

Campanula  rotundifolia,  L.    Harebell,  c. 

Campanula  rotundifolia,  L.  Var.  linifolia.    Pigeon  Point. 

Campanula  aparinoidei,  Pursh.  c.    Marsh  Bell  Flower. 

Gaylussacia  resinosa,  Torr.  d-  Grry.  c.    Black  Huckleberry. 
Vaccinium  Oxycoccus,  L.    Small  Cranberry. 
Vaccinium  uliginosum,  L.    Bog  Billberry. 
Chiogenea  hispidula,  Torr.  d:  Gray.    Pigeon  Point. 
Arctostaphylus  uva  ursi,  Spring  Bearberry. 

Ground  thickly  covered  by  it  in  open  places;  Indians  use  the  dried 
mix  with  their  tobacco  for  smoking  and  call  it  "Einnikinnik.'* 
Gaultheria  procumbens,  L.    Wintergreen,    Palisades. 
Epigu^a  repens,  L.    Trailing  Arbutus.    Minnesota  Point. 
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e  Pyrola  elliptica,  Shin-leaf. 

Pyrola  chlorantha,  Swartz,    French  River. 

Pyrola  secunda,  L.     Var.  pumila. 

c  Monesed  uniflora,  (L.    Pyrola  uniilora.) 

Monotropa  uniflora,  L.    Indian  Pipe.    Grand  Marais. 

PLANTAGINACE^. 

Plantago  msgor,  L,    Common  Plantain. 

PRIMULACI^. 

Primula  Mistassinica,  Michx.    Trap  shores. 
c  Trientalis  Americana,  Pursh.    Star  Flower. 
Lysimachia  stricta,  Ait,    Split  Rock  River. 
Lysimachia  ciliata,  L.    Split  Rock  River. 

LENTIBULACE.«. 

Utricularia,  minor  L.    Smaller  Bladderwort.    Duluth. 

SCROrHULARIACEiE. 

c  Chelone  glabra,  L,    Turtle-head. 

Mmiulus  ringens,  L.    Monkey  Flower. 

Gratiola  pilosa,  Michx,    Agate  Bay. 

Yeronica  arvensis,  L.    Com  Speedwell.    Duluth. 

Melampyrum  Americanum,  Michx.    Cow-wheat,    c. 

LABI  AT  JE. 

Mentha  arvensis,  L,    Com  Mint.    Baptism  River. 
Lycopus  Virginicus,  L.    Bugle-weed.    Knife  River. 

Lycopus  Europaeus,  L,     Var.  integrifolius  and'rar.  sinuatus.    Baptism  Riv 
Bmnella  vulgaris,  L,    Common  Self-heal.    Duluth. 
Galeopsis  Tetrahit,  L,    Common  Hemp-nettle,    c.    At  some  places  the  co 
of  the  flower  is  a  yellowish  white,  while  at  others  it  is  purple. 
Phlomis  tuberosa,  L,    Jerusalem  Sage.    Knife  River. 

BORRAGINACE^. 

Mertensia  paniculata,  L,    Lungwort.    Abundant  and  showy. 
Echinospermum  Lappula.  Lehm.    Stickseed.    Duluth. 

GENTIANACE^. 

Halenia  deflexa,  Gritshach,    Supurred  Gentian. 
Menyanthes  trifoliata,  L.    Buckbean.    c. 

POLYGONACE^. 

Polygonum  cilinode,  Michx,    c. 
Rnmex  Acetosella,  L,    Sorrel,    c. 
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ET.SAOAXACEJE. 

Shepherdia  Canadensis,  Muhl.    Dry  shores. 

SANTALACKiE. 

Comandra  livida,  Richardson.    Bastard  Toad  Flax. 

UKTICACKS. 

Urtica  gracilis,  Ait.    Nettle.    Agate  Bay. 

CUPULIFERiK. 

Corylus  Americana.     Walt.    Knife  River. 

Corylus  rostrata.  Ait.  Everywhere  and  (contrary  to  Foster  and  Wbitaflj) 
fertile.  In  some  places  the  bushes  reach  a  height  of  fifteen  feet,  with  stemi 
from  one  to  one  and  a  half  inches  in  diameter.  The  tops  bend  oyer  finom  tiie 
weight  of  the  fruit. 

Ostrya  Virginica.  Willd.  Hop-Hornbeam.  Reported  as  growing  on  ttie 
ridges  in  the  interior. 

BBTULACEiE. 

Betula  lutea.    Michx.    Yellow  Birch.    Inland. 

Betula  papyracea.    Ait.    Paper  or  Canoe  Birch. 

This  tree  is  valuable  not  so  much  for  its  wood  as  for  the  great  yariely  of  iim 
to  which  the  bark  can  be  turned.  In  many  instances  the  tree  reaches  a  height 
of  seventy  feet. 

Betula  glandulosa.    Michx.    Dwarf  Birch.    Swamps. 

Betula  rotunditolia.    Spach.    Swamps. 

Alnus  viridis.    D.  C.    Green  Alder.    Bare  rocks  and  dry  banki. 

Alnus  incana.     Willd.    Swamps  and  wet  banks. 

BALICE^. 

PopuluH  tremuloides.    Michx.    American  Aspen,    t?.  c. 

Populus  grandidenta.    Michx,    Unusually  large. 

Populus  balsamifera.     Var.    candidans.    L.    Balm  of  Gilead.     c. 

CONIPER-E. 

Pinus  Banksiana,  Lambert.    Scrub  Pme.  c. 

Pinus  resinoHa,  Ait.    Red  Pine.  c. 

Pinus  Strobus,  L.  White  Pine.  This  is  rather  scarce  along  the  Bh<nref  bat  it 
abundant  a  few  miles  inland.  It  sometimes  forms  a  forest,  but  is  more  frnqniJiHi' 
seen  single  or  in  clumps  of  a  dozen  or  two  interspersed  among  the  other 
The  decaying  trunks  l}ing  in  the  shade  of  a  young  growth  show  that  the 
by  no  means  stunted  in  this  latitude.  At  Knife  River  afaUentree 
and  found  to  be  125  ft.  in  length  and  Z%  to  4  ft.  in  diameter. 
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Albies  alba,  MicJix.    White  Spruce,  c, 

Albies  balsamea,  Marshall.  Balsam  Fir.  c.  The  Canada  Balsam  is  obtained 
from  the  blisters  in  the  bark  of  this  tree. 

Larix  Americana,  Michx.  Tamarack,  c.  It  is  here  found  both  in  swamps  and 
on  dry  land. 

Thuja  occidentalis,  L.  Arbor  VitsB.  c.  Though  the  trunk  is  frequently  two 
feet  in  diameter,  it  tapers  so  rapidly  that  it  is  of  little  value  as  timber.  The 
trees  either  standing  or  fallen  make  an  almost  impassable  barrier  to  the  explorer. 

Juniperus  communis.    L.     Var.  alpina.    c. 

Toxus  baccata.    L.     Var.  Canadensis.    American  Yew. 

Calla  palustns.    L.    Bogs,  Duluth. 

AcoruB  Calamus.    L,    Sweet  Flag.    Knife  River,  Duiuth. 

TYPHACEiE. 

Sparganium  simplex.    Hudson  Bay  Reed.    Agate  Bay. 

NAIADACE.E. 

Potamogeton  crispus.    L.    Pond  Weed.    Agate  Bay. 

0RCHIDACE.15. 

Habenaria  obtusa.    Richardson,    c. 
Habenaria  orbiculata.     Torr.    c, 
Habenaria  psycodes.  Gray.    c. 
Goodyera  pubescens.    R.  Br.    c. 
Spiranthes  Romanzoviana.    Chamisso. 

IRIDACB-^. 

Iris  versicolor.    L.    Blue  Flag. 

Sisyrinchium  Bermudiana.    L.    Blue  Eyed  Grass. 

LILIACE^. 

Stareptopus  amplexifolius.    D.  C.    Twisted  Stalk. 
Clintonia  borealis.    Raf.    v.    c. 
Smilacina  trifolia.    Ker.    Putin  Bay. 
Lilium  Philadelphicum.    L.    Trap  shores. 

JUNCACE^. 

Joncus  alpinus,  var.  insignis.    Fries. 

Joncas  CanadensiB.    J.  Gi'ay.     Var.  co-arctatus. 
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rrPERACKiB. 

Eriphorum  alpinura.    L.    Cotton  Gnus. 
Carex  polytrichoides.    Muhl.    Little  Maraii. 

Btipata.    Muhl.    Moose  Lake. 

trisperma.    Dew.    Putin  Bay. 

canescens;  rar.  vitilis.    L,    Agate  Bay. 

Dew^yana.    Schtc.    Agate  Bay. 

lagopodioides.    Schk.    Agate  Bay. 

Btricta.     Tyxtn.    Agate  Bay. 

lenticularis.    MicJur,    Aerate  Bay. 

crinita.     Ixim.     Putin  Bay. 

gj'nandra.    Schw.    Agate  Bay. 

irrigua.     Smith.    Putin  Bay. 

alpina.    Schirartz.    Temperance  River. 

livida.     Mlild.    Greenwood  River. 

arctata.    Boott.    Agate  Bay. 

flexilis.    Rudge    Knife  River. 

fihlortni-s.    L.    Putin  Bay. 

lanuginosa.    Michx.    Common  everywhere. 

riparia.     Curiis.    c. 

paludosa.     Good.    c. 
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**  retror>a^    Schir.    Moose  Lake.    c. 

'*  intuine:-(jpns.     Rud(/e,    c. 

"  monile.     Tuckennan.    Agate  Bay. 

"  oligosperma.    Mkhx.    Baptism  River. 

GRAMmE^B. 

Zizania  acjuatica.    L.    Indian  Rice.    Water  Rice. 
Calamagrostis  Canadensis.    Beauv.    Blue  Joint. 
Poacaesia.    Smith.    Meadow  grass. 

FiLicEs.     (Ferns.)  \ 

Polypodium  vulgare.    /^.  (?)                                                           '  -          '  \ 

Pteris  aquilina.    L.    Common  Brake.  I 

Adiantum  pedatum.     L.    Maidenhair.  \ 

Onoclea  sensibilis.    L.    Sensitive  Fern.    c.  | 
A  number  of  other  species  of  ferns  were  collected  but  not  identified. 
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LYCOPODIACE^.      (Club  M088.) 

Lycopodium  inundatum.     L.    r,    Pallisades. 

Lycopodium  annotiiium.    L.    c. 

Lycopodium  dendioideum.    MicJix,    Ground  Pine. 

Lycopodium  clavatum.    L,    c, 

Lycopodium  complanatum.    L,    c. 

The  following  is  a  list  of  plants  that  either  constitute  the  greater 
tation  on  the  comparatively  bare  belt  of  a  few  rods  width  in  immediato 
with  the  water,  or  grow  there  exclusively.    The  margin  of  the  foreat  it  * 
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end  a  well  defined  line,  reachinpr,  where  the  conformation  of  the  coast  admits,  as 
far  down  as  the  highest  wates  are  thrown.  The  strip  between  this  line  and  the 
level  of  the  lake  is  exposed  to  winds  and  waves,  and  destitute  of  soil,  except  what 
filters  into  cracks  of  the  rocks,  or  is  retained  in  some  ancient  pot-hole. 

Campanula  rotundifolia.  L,  Harebell.  Var,  linifolia.  Both  common,  and 
exclusively  on  this  belt. 

Potentilla  tridentata.  Ait,  Becomes  less  common  northward.  Is  most 
abundant  at  Duluth.    Grows  occasionally  inland. 

Potentilla  fructicosa.  Makes  its  first  appearance  at  Knife  River;  grows  more 
common  thence  northward.    Only  on  rocks,  and  more  rare  inland. 

Aster  gramminifolius.  Knilie  River,  and  northward.  Its  roots  are  firmly  set 
into  the  cracks. 

Solidago  bicolor.    Takes  the  higher  and  more  favorable  positions. 

Primula  Mistassinica.  Wet  cavities  or  pot-holes,  usually  with  Juncus  and 
Drosera.    Common  on  flat  trap. 

Drosera  longiiblia.    Same  as  precedinic. 

Juncus  alpinus.    Same  as  preceding. 

Draba  arabisans.    On  high  rocks. 

Barbara  vulgaris.    Sheltered  and  stony  beach  near  water  level  at  Putin  Bay. 

Arabis  Drummondii.    High  walls  at  Castle  Danger. 

Achillea  MillefoUum.  Forms  a  white  fringe  along  the  timber  line.  The  moat 
retired,  but  always  in  its  place. 

Rhamnus  alniiolius.    VHer,    Buckthorn. 

Spiraea  opulifolia.  Very  common.  About  the  only  shrub  on  many  rocky 
shores;  clings  to  the  lowest  and  most  exposed  ones,  also  on  high  walls. 

Thuja  occidentalis.  Not  so  common  as  inland,  but  maintains  its  hold  upon 
life  in  the  most  unfavomble  positions.  Often  the  only  representative  of  the  vege- 
table kingdom  on  a  lone  rock  in  the  lake,  where  its  stem  and  branches  plainly 
indicate  the  direction  of  the  prevailing  winds  and  waves. 

Alnus  viridis.    Less  thrifty  than  inland. 

Lilium  Philadelphicum.    Occasionally  on  trap. 

Lathyrus  maritimus.    Gravelly  or  sandy  beaches. 

In  addition  to  the  above,  there  are  three  species  of  Gramineae  which  have  not 
been  identified.    These  are  often  found  on  the  most  exposed  places. 

Additional  Species  identified  at  the  University^  by  B.  Juni. 

Phacelia  bipinnatifida.    Michx,    Near  campus. 
Draba  Caroliniana.     Walt.    Abundant  on  campus. 
Alyssum  calycinum.    L.    Around  Agricultural  College. 
Erodium  cicutariimi.    VHer,    Agricultural  College. 

Camelina  sativa.    Crantz.    Agricultural  College.     Only  two  specimens  found. 
May  not  appear  again. 
Aster  multiflorus.    Ait,    Campus. 
Lychnis  vespertina.    Sibth..    Near  campus.    Not  viscid. 
Oxybaphus  nyctagineous.    Sweet.    Campus. 
Acerates  lanuginosa.    Decaisne.    Near  campus. 
Veronica  perigrina.    L.    Near  campus. 
Lycium  vulgare.    Dunal,    Sidewalks,  E.  D.;  rare. 
Lmaria  vulgaris.    Mill,    Common  on  University  Avenue. 
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Arabis  hirsuta.    Scop.    Common  on  the  blufb. 

Prunus  pumila.    L.    Rare;  bluffs.  * 

Cardamine  hirsuta.    L.    Brook. 

Eleocharis  palustris.    R.  Br.    Brook. 

Scirpus  validus.     Vahl.    Brook. 

Lathyrus  palustris.    L.    Near  the  brook. 

Troximon  cuspidatum.    Purah,    Ft.  Snelling  to  Chaska. 

Veronica  Virginica.    L.    White  Bear. 

Veronica  Americana.    Schteinitz.    Brook. 

Veronica  scutellata.    L.    Brook. 

Asclepias  ovalifolia.    Degaisne.    White  Bear. 

Baptisia  tinctoria.     li.  Br.    White  Bear 

Scrophulana  nodosa.    L.    Campus. 

Verbena  hastata.    Michx.    Campus. 

urticifolia.    L.    Campus. 

stricta.     Vent.    Campus. 

bracteosa.    Michx.    Campus. 
Spirrea  opulifoha.    L.    Bluffs. 
Solidapo  odora.    Ait.    Brook. 
Stipa  spartea.     Trin.    Campus. 
Amphicarpum.    Purshiiy  Krunth.    Campus. 

CAREX. 

Backii.    Boott.  grannlaris.    Muhl. 

teretiuscula    Good,  Torreyi.     Tuekerman, 

disticha.    Huds.  flaccosperma.    Dew, 

vulpinoidea.     Michx.  jO'acillima.    Schw, 

conjunta.    Boott.  digitalis.     Willd, 

rosea.    Schk\  Pennsylvanica.    Lam, 

tenella.    Sch/i.  Richardsonii.    R.  Br. 

scoparia.    Schk,  pubescens.    Muhl, 

tenuiflora.     Wahl.  miliacea.    Muhl, 

stellulata.    L.  lanuginosa.    Michx, 

vulgaris.     Fries.  hystricina.     Willd, 

aquatilis.     Wahl.  longirostris.     Torr, 
aurea.    Nutt. 

The  sedges  enumerated  above  have  been  found  in  the  vicimty  of  the  Uilifa^ 
sity.  Taking  into  account  those  found  on  the  north  shore,  there  hftre  bacft  ift 
all  forty -SIX  Bcdges  identified  the  past  summer,  fully  three-fourths  of  which  hvn 
not  heretoibre  been  identified;  at  least  they  were  not  published.  This  auBlMr 
by  no  means  represents  all  the  species  ot  Carex  in  this  State.  The  eeclgQieie 
commonly  not  distinguished  from  the  grasses  proper.  They  foim  a  lazge  piiltf 
the  lood  for  cattle  and  wild  ruminants,  especially  in  woody  diatricti* 
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VIIT. 

REPORT  ON  THE  GENERAL  MUSEUM, 


COKTAIXLNG    THE    COLLECTIOl^S    OF  THE  ftEOLOQICAL  AKD  NATUKAL 

HISTORY  SURVEY  FOR   1878. 


By  N.  H,  Winchell^  Curator. 

The  work  in  the  museum  has  been  carried  on  mainly  in  the 
laboratory  of  the  Geological  Survey.  In  the  earlier  part  of  the 
summer  Mr.  Herrick  prepared  a  number  of  thin  sections  of  rock 
for  the  microscope,  collected  by  the  survey  in  different  parts  of  the 
State,  The  excellent  lathe  of  Mr.  A.  A.  Julien,  purchased  for  this 
purpose,  with  the  accompanying  apparatus,  has  proved  eminently 
useful,  and  will  become  still  more  so  as  the  laboratory  work  of  the 
survey  progresses.  Later  in  the  summer  plants  and  birds  were 
added  to  the  museum  by  Mr.  Herrick  and  Mr.  Juni,  and  the  botan- 
ical collection  now  assumes  considerable  proportions.  At  the  same 
time  many  memoranda  of  unexpected  localities,  and  variations  or 
peculiarity  in  species,  have  been  preserved  for  use  when  systematic 
work  on  these  collections  shall  be  attempted.  A  few  plants  from 
Iowa  have  been  obtained  of  Mr.  Roberts. 

Further  collections  have  been  made  of  fossils  from  the  Trenton 
limestone,  and  also  from  the  so-called  "Northwestern  limestone"  of 
the  drift  in  the  vicinity  of  Minneapolis.  Mr.  Herrick's  ornitho- 
logical notes  are  reported  to  Dr.  Hatch. 

On  the  return  of  parties  from  the  field-work  of  the  survey,  a 
systematic  examination  and  registration  of  the  material  gathered 
during  the  past  six  years,  not  previously  examined  and  reported, 
was  begun  in  the  laboratory,  and  has  been  in  progress  up  to  the 
present  time.  These  comprised  about  two  hundred  boxes  and  mis- 
cellaneous packages  of  specimens,  some  of  which    will  require 
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minate  examination  and  study.  This  is  troe  partieiilnlj  of  Ike 
crystalline  rocks  of  the  northern  part  of  the  State.  For  tlie  par- 
pose  of  this  work,  and  owing  to  the  large  increase  of  tlie  nmnber 
of  \joxes  the  present  year,  another  room  in  the  basement  of  tlie 
University  was  occupied  by  order  ot  the  Execntive  Committee^  and 
was  fitted  with  suitable  shelving  and  tables  for  storage  and  eonfe- 
nient  handling.  The  accompanying  catalogue  shows  how  tat  (he 
registration  has  pn>ceeded,  and  the  general  character  of  the 
mens  so  far  as  ejamined. 

At  the  same  time  the  work  of  monnting  the  Megatherium^ 
tioned  in  the  last  report,  which  had  been  temporarily  re-stored  in 
empty  case  of  the  north  room,  was  begun,  and  as  much  time  given 
to  it  as  the  various  other  duties  of  the  Curator  would  permit.  It 
will  require  some  weeks  further  time,  but  it  will  not  be  long  now 
before  it  will  be  completely  set  up,  and  will  constitute  one  of  the 
chief  attractions  of  the  Museum. 

Mr.  W.  H.  Chambers,  a  student  in  the  Uniyersity,  has  presented 
a  fine  specimen  of  Rock  Sturgeon  (Acipenser  rubicundos.  Le.  S.) 
taken  by  him  in  the  Missis«*ippi,  near  the  University,  which  has 
been  mounted  by  Mr.  Wm.  Howling,  of  Minneapolis,  and  is  on 
exhibition  in  the  Zoological  apartment  of  the  Museum. 

From  time  to  time  specimens  of  minerals  are  presented  to  the 
Museum.  These  will  be  found  acknowledged  in  the  following  cair 
alogue.  A  circular  relating  to  duplicates  in  the  Museum,  and  to 
exchanges  for  the  same,  was  issued  in  December,  for  distribution  to 
parties  desiring  exchange. 
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APPENDIX    A.. 


The  following  are  the  fall  inatnictions  of  the  Executive  Committee  ^ven  to 
Prof.  Peckham,  after  amendment  so  as  not  to  come  into  conflict  with  the  plans 
of  the  State  Geologist.  The  specimens  gathered  dming  the  progress  of  the 
examinations  of  Prof.  Peckham,  tendered  to  the  Genei*al  Museum  by  him  in  his 
report,  were  subsequently  otherwise  disposed  of  by  him,  and  have  never  been 
placed  in  the  care  of  the  Curator. 

Resolved y  That  Prof.  S.  F.  Peckham  be  instructed  to  proceed  as  soon  as  possi- 
ble after  the  first  of  June  next,  and  by  the  cheapest  conveyance,  to  Grand  Port- 
age, Minn,,  and  establish  there  an  assay  office,  in  the  best  accommodations  that 
he  can  secure,  to  remain  until  about  September  1st. 

He  shall  use  such  apparatus  as  the  University  now  possesses,  and  shall  procure, 
in  addition,  such  apparatus  as  may  be  necessary. 

He  shall  assay  any  ores  that  may  be  brought  to  him,  requiring  in  all  cases 
pre-payment  of  the  following  named  sums:  for  any  nnmbor  of  assays  less  than 
three  (3)  four  doHars  each;  for  three  (3)  assaj^s  for  the  same  party  and  at  the 
same  time,  ten  dollars;  for  four  (4)  or  more  assays  for  the  same  party  at  the 
same  time,  three  dollars  each. 

Any  parties  who  will  make  affidavit  that  they  are  citizens  of  the  State  of  Min- 
nesota, and  that  their  ores  are  found  in  Minnesota,  giving  the  locality  where  the 
ores  were  found,  as  nearly  as  possible,  and  certifying  their  willingness  that  the 
results  may  be  published,  shall  be  charged  one-half  the  aVjove  mentioned  prices. 
Specimens  submitted  by  the  State  Geologist,  shall  be  assayed  free  of  cost  to  pri- 
vate parties,  and  a  report  of  the  same  and  all  other  assays  and  investigations, 
not  for  private  parties,  shall  be  made  diiect  to  the  State  Geologist. 

Payment  for  assays  may  be  made  in  specimens  of  minerals  or  ores  at  Prof. 
Peckham 's  valuation. 

Prof.  Peckham  shall  advertise  in  the  St.  Paul  Pioneer  Press  and  in  the  Duluth 
immediately,  and  about  May  20th,  that  he  intends  to  go  to  Grand  Port- 
age, and  shall  also  procure  the  printing  of  fifty  posters,  which  he  shall  cause  to 
be  posted  in  conspicuous  places  in  Minneapolis,  St.  Paul  and  Duluth. 

On  his  return,  he  shall  make  a  report  to  the  President  of  the  University,  for 
this  committee,  in  which  he  shall  show  all  receipts  and  disbursements  made  for 
the  University,  with  any  other  information  that  he  may  consider  of  value  to  this 
committee. 

He  shall  secure  the  services  of  Mr.  Bowman  as  his  assistant,  at  a  rate  not  to 
exceed  thirty  dollars  per  month  and  his  expenses. 
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The  sum  of  two  hundred  dollars,  or  bo  much  of  it  as  may  be 
hereby  appropriated  for  the  use  of  Prof.  Peckham  in  providiDg  addiikmal 
ratus,  and  such  miscellaneous  expenses  as  may  be  necessary. 

Specimens  ^thered  in  the  course  of  these  examinations,  shall  be  placed  in 
the  General  Museum,  but  a  series  suitable  to  the  Mugeum  of  Technology,  may  be 
placed  there  after  the  General  Museum  has  been  supplied. 


A-PPENDIX   B. 


Microscopic  Entomostraca, 

BY  C.  L.  HERRICK,  Laboratory  Assistant. 


Nbw  Hayek,  Jakuabt  8,  1879. 
Pfv/.  N.  H.  WincheU: 

DsAB  Sib:  I  have  examined  the  chapter  by  Mr.  Herrick,  which  yon  placed  in 
my  hands,  and  think  it  a  valuable  contribution  to  science.  It  will  make  a  nxy 
appropriate  addition,  it  appears  to  me,  to  the  Minnesota  State  Report^  heaam 
of  its  illnstratinff  with  well-drawn  figures  and  good  descriptions  the  life  of  the 
fresh  water  of  the  State.  The  species  axe  among  the  most  interesting  of  the 
minuter  animals  of  the  waters,  and  have  a  wide  distribution  over  the  ^be. 

Tours  truly,  * 

JAMES  D.  DANA. 


MinKEAX>0Li8,  Minn.,  Jaihjabt  14, 1879. 

Gen.  H.  H.  Sibley,  President  of  the  Board  of  Beg ents: 

I  herewith  communicate  to  the  Regents  an  illustrated  memoir  on  the  micro- 
scopic crustaceans  of  fresh  waters  of  Minnesota,  as  a  contribution  on  the  Natonl 
History  of  the  State,  in  accordance  with  law.  This  valuable  paper,  by  Mr.  C.  L. 
Herrids,  my  laboratory  assistant,  has  cost  the  Survey  nothing  more  than  the  ate 
of  its  rooms  and  apparatus,  and  has  been  submitted  to  the  approval  of  Prof  J. 
D.  Dana  of  New  Haven,  who  indorses  it  as  a  valuable  contribution  to  scieiioe, 
and  recommends  its  publication. 

Very  Mspectfiilly, 

N.  H.  WINCHELL 


It  is  with  the  hope  that  the  following  paper  may  be  of  service  to  some  who, 
like  myself,  were  interested  in  the  many  and  varied  forms  found  in  every  stag- 
nant pool  as  well  as  in  the  lakes  and  ponds  of  our  country,  but  who  were  unable 
to  find  any  connected  account  of  them,  that  it  is  offered  to  such,  as  a  contribution 
toward  a  better  understanding  of  a  little  known  order  of  the  natural  kingdoms. 

The  lakes  within  a  radius  of  ten  miles  of  Minneapohs  have  furnished  all  the 
material  examined,  and  the  supply  is  not  exhausted  by  any  means.  It  is  only 
hoped  to  so  otitline  the  extent  and  limits  of  this  division  of  animal  life  that  it  wil  i 
be  less  difficult  to  place  the  forms  found  from  time  to  time,  in  approximately 
their  true  position. 

With  very  few  exceptions,  as  far  as  has  been  ascertained,  no  one  has  devoted 
any  attention  to  the  fresh  water  Entomostraca  of  America,  and  it  is  necessary  for 
some  one  to  act  as  a  pioneer,  to  learn  whether  any  of  the  forms  desoibed  in 
Europe  appear  here,  and  to  discover,  if  possible,  if  there  be  a  general  similarity 
between  these  widely  separated  faunae.  This  has  been  the  ambition  of  the  pres- 
ent writer;  and  if  only  an  intelligent  attention  be  durected  to  this  field,  he  will 
feel  abundantly  repaid  for  the  attempt. 

The  works  consulted  were  Dana's  **  Report  of  the  Crustaceans  collected  during 
the  Wilkes  Exploriag  Expedition  to  the  Pacific  Ocean'*,  Dr.  W.  Baird's  "  Brit- 
ish Entomostraca,'*  *'  Report  of  U.  S.  Fish  Commission,"  papers  in  '*  Hayden's 
Survey  of  the  Temtories",  and  papers  in  the  American  Naturalist  and  other  peri- 
odicalB.  Many  thanks  are  due  to  Prof.  N.  H.  Winchell,  director  of  the  State 
Greological  Survey,  for  assistance  and  advice  in  many  ways;  to  President  W.  W. 
Folwell,  and  Dr.  P.  L.  Hatch,  for  assistance  and  intelligent  sympathy,  and  to 
fellow  members  of  the  **  Naturalist's  Club." 

That  there  will  be  found  mistakes  in  the  work  is  to  be  expected,  but  it  is  hoped 
that  the  information  will  be  reliable  in  the  main. 

It  is  not  without  hesitation  that,  as  a  novice  in  scientific  investigation,  names 
are  suggested  for  the  new  species  found,  but  the  purpose  of  this  paper  will  be 
best  served  by  defining  as  well  as  possible  these  forms,  and  submitting  them  to 
the  test  of  further  study;  and  if  in  the  future  more  experience  and  greater  research 
can  be  brought  to  bear  upon  this  domain,  these  prelmiinary  notes  will  perl^ap' 
not  be  without  their  value.  The  drawings  were  all  made  by  the  writer,  in  mos' 
cases  from  life,  though  some  details  have  been  introduced  from  the  works  con- 
sulted, and  the  plate  of  Phyllopoda  was  collected  from  the  government  report* 
and  elsewhere.  Clearness  in  outline  and  detail  rather  than  beauty  in  execution 
was  the  desideratum. 

C.  L.  HERRICK. 


S4  AKXTAL  RKPOBT. 


INTRODUCTION. 


ENTOMOSTIIACA. 


The  name  wsm  derived  from  two  Greek  words  meaning:  insect  and  iheD,  hj 
Otho  F.  Muller,  and  applied  by  him  in  his  **  Entomo9traea^  (i7S5)tollie 
which  had  hitherto  l^>een  all  comprised  in  Linnaeus*  genus  Momoadiu^ 
from  the  lupposition  that  they  all  possessed  bat  one  eye.    The  name  ** 
pofles^  wan  also  proposed,  imd  would  have  been  appropriate  enOQleli,  but  MoOir 
BuppoBod  that  the  )>ranchial  appenda^res  which  suKgrested  the  name,  were  waul- 
ing in  Ci/then-,  etc.     Mailer,  aside  from  naming  the  group,  was  the  &it  to 
arran^^»;  these  animals  in  anything  like  a  systematic  classification,  and  ooUecteda 
great  d^al  of  int^:fre8ting  information.     Since  his  time  several  authois  have  wtH- 
ten  upon  these  interesting  animals  in  Europe,  but  with  a  few  exceptions  no  ^i* 
tematic  work  on  Kntomostraca  has  appeared  in  English. 

Dr.  W.  biiird  pul)lished  in  1850  a  superb  work  on  the  Entomostnca  of  6i«i* 
Britain,  which  is  still  the  best  thing  in  the  English  language.  But  since  Jul 
woik  WHS  published,  many  additions  have  been  made  to  our  knowledge.  Ii 
Prof.  J.  D.  Dana's  magnificent  work  on  the  Crustacea  found  in  the  "Wifttt 
Kxploring  Kxpeditioii",  many  new  species  are  described,  and  a  revised dasnika- 
tion  lor  th<;  whole  order  is  proposed.  In  this  work  every  knO¥m  genus  was  dor 
a.<;terized.  Since  then  additions  of  new  species  have  been  published  by  vaiioai 
authors,  and  are  scattered  through  the  reports  of  various  societies.  Moieow, 
recent  studies  in  Embryology  have  thrown  new  light  on  the  classification  of  lU  ] 
the  lower  animals,  and  many  changes  are  necessary,  but  it  is  not  possible  at  tlui 
stage  of  the  study  to  attempt  a 
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of  this  order.    We  shall  follow  quite  closely  Dana*s  system  as  being  most 
plete.  :  ] 

The  following  changes,  which  will  not  affect  essentially  the  nomcpdahne  ili 
m.ust  be  indicated  os  the  necessary  result  of  modem  reseaxeh : 

1.  The  Mcrostomafa,  or  King  Crab  group,  which  contains  the 
Li  mill  us  (Horseshoe  Crab)  and  the  ancient  Eutypteridw,  etc.,  which 
si  lered  by  Dana  a  sub-order  of  Entomostraca  has  by  recent  wiiters 
as  a  distinct  order  intermediate  between  the  Trilobiia  (which 
with  the  sub-classes  Choresiopoda  and  Entramostraca  in  the  claias 
or  Tetrad ('caj)O(I(i)  and  the  Entomostraca, 

Trilohita  now  stands  at  the  foot  of  the  sub-kingdom,  its  infinioiil;f  ll 
being  assumed  from  the  inferiority  in  point  of  time. 

The  Cormostomato  (including  Pcecilopoda  or  Epizoa)  has  htm  ttB^ 
Copijmla  (Cyclopacea)  thus  doing  away  with  the  8ub*oiden  in 
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The  Pectasiraca  (including  Phizocephala  and  cirripeda  (barnacles)  have  been 
assigned  a  place  among  the  Entomostraca  from  facts  learned  regarding  their 
development.  These  crustaceans  have  been  tossed  from  one  division  to  another 
till  they  ought,  it  would  seem,  to  find  a  permanent  resting  place.  First  consid- 
ered mollusks,  they  have  now  taken  their  position  among  the  lower  crustaceans. 
These  creatures,  which  are  at  maturity  firmly  cemented  to  foreign  bodies,  and  are 
indosed  in  a  hard  shell-like  test  have,  in  their  earlier  stages,  forms  resembling 
the  "Nauplis*'  stage  of  Cylops  (see  plate  III.)  and  also  a  stage  resembling  the 
mature  Cypris, 

It  is  now  known  that,  as  Huxley  expresses  it,  **  the  barnacle  is  a  crustacean 
fixed  by  its  head  and  kicking  its  food  into  its  mouth.''  The  attachment  of  the 
head  finds  a  parallel  in  the  genus  Si€la  (see  beyond),  which  contains  animals  that 
can  attach  themselves  at  will  to  bodies  by  a  sucker-Uke  disk  on  the  head,  corres- 
ponding to  the  pedicle  of  the  barnacles.  As  the  barnacles  and  epizoa  have  not 
been  observed  no  further  mention  will  be  made  of  them  in  this  connection. 

The  following  table  from  Huxley's  Anatomy  of  Invertebrates  will  perhf^M  be 
osefol  for  reference. 

(Articulates  or) 

ARTHROPOD  A. 

I. 

Without  manducatory  appendages  (Gnathites) 
Tnlobata.  Tardigrada  ( ?)  Penta8tomida(  ?) 

II. 

With  pediform  gnathite». 
Meroetomata.  Arachnida.  Peripatidea. 

Ill, 

With  maxilliform  gnathites. 
Entomostraca.  Myriapoda. 

Malacoetraca.  Insecta. 


> ^ 0  N , / 

Water-breathers.  Air-breathers. 

^-.  ^  -* 

For  the  most  part. 

The  extent  of  the  Entomostraca  has  been  outlined  above,  and  the  Malacostraca 
includes  the  remainder  of  the  crustaceans,  viz:  those  included  by  Dana  under 
Podophthalmia  and  the  order  Choristopoda  of  Edriophthalmia,  thus  embracing 
crabs,  shrimps  and  all  the  higher  crustaceans,  whose  body  consists  (almost  always) 
of  twenty  segments  (somnites)  of  which  six  constitute  the  head,  and  bear,  respect- 
ively, the  eyes,  superior  antennae,  inferior  antennae,  mandibles,  and  two  pair  of 
maxillae.  Of  the  remaining  somnites  eight  pertain  to  the  thorax,  and  carry  the 
foot  jaws  and  walking  hmbs,  while  six  are  abdominal  and  bear  swimming  limbs. 
These  higher  forms  do  not  go  through  the  Nauplius  stage  in  their  development, 
as  do  the  Entomostraca, 
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GENEBA   CHARACTERS  OP  ENTOMOSTRACA. 

Ilie  Ciiistaceans  of  this  order  are  quite  various  in  form,  habits  and  intamal 
structure.  Thej  possess  specialized  jaws,  but  there  are  never  moie  than  time 
pairs  of  qualities,  while  in  the  hig^her  orders  there  are  often  six. 

The  Homnites  of  the  abdomen  (that  portion  of  the  body  posterior  to  the  genitd 
aperture)  are  devoid  of  appendages.  Though  the  study  of  these  animals  is  vecy 
fascinating  and  instructive  the  task  is  a  difficult  one,  both  on  acoonnt  of  Uie 
minute  size  of  most  of  them  and  the  great  difficulty  of  asceriaimn^  witii 
what  or^ns  of  the  higher  forms  some  of  the  novel  instnunents  seen  are 
homologous.  The  curious  misapprehensions  and  inaccuracies  into  whidi  authors 
have  fallen  still  further  complicates  the  matter. 

The  descriptions  of  these  organs,  and  their  functions,  must  be  taken  op  under 
me  divinions  of  the  order  and  treated  separately.  The  process  of  lepiodactMi 
is  particularly  interesting  in  this  group,  for  we  have  numerous  inatmncei  of 
agamogenesis  and  the  Pectostraea  are  hermaphrodites  peculiarly  modified  Al- 
ternate generation  will  be  spoken  of  more  particularly  under  the  Dapktmidm. 
The  species  described  have  all  been  collected  and  compared  with  descriptions  of 
previous  authors,  the  new  species,  it  is  hoped,  will  be  found  sufficiently  weD 
defined  in  connection  with  the  figures  given  to  permit  of  a  ready  identification. 

The  following  table  of  the  families  of  the  order  will  be  useful  for  refennoe, 
while  the  characters  upon  which  they  are  founded,  and  synonyms,  will  be  foond 
in  their  appropriate  places. 

TABULAR  VIEW  OF  ENTOMOSTRACA. 
ORDER  ENTOMOSTRACA. 

LEGION  I.    LOPHYROPODA. 

TRIBE  I.    CYCLOPOiDEA  (here  used  as  equal  to  Copepoda  with  the  PadkfoiM 

among  he  Cormostomata  (or  Epizoa.) 
Family  1.    Calanidaj. 
Family  2.    Cjxlopidie. 
Family  3.    Corycaidie. 
Epizoa? 

TRIBE  II.    DAPnNioiDiE.     (Cladocora.) 

Family  1.  Penilidse. 

Family  2.  Daphnidfe, 

Family  3.  Bosminidae. 

Family  4.  PolyphemidaB. 

TRIBE  III.      CYPRID^. 

Family  1.    Cypridae. 

Suh-famihj  a.    Cyprinae.    (Cypridae  Bd.) 

Sxih- family  b.    Cythrinae.    (Cythridae  Bd.) 
Family  2.    Halocypridae. 

Siih'famlhf  a.    Cypridininae.    (Cypridinadie  Bd.) 

Sub-family  b.    Halocyprinae. 


STATE    GEOLOGIST.  87 

LEGION  n.     PHYLLOPODA. 

TRIBE  I.      ARTEMIOIDEA. 

Family  1.    Arteiniadae.    (Branchipodidas.) 
Family  2.    Nebaliodae. 

TRIBE  II.      APODIDiE. 

Family  1.    Apodidae. 

TRIBE  III.      LIMNADIOIDAfi. 

Family  1.    Limnadidae. 

NaU — Other  genera  have  been  added  to  those  given  by  Dana,  and  changes 
made.    The  family  Estheriadae  seems,  however,  to  be  equivalent  to  Limnadidae. 

LEGION  I.    LOPHYROPODA, 

Bibliography. — Lophyropa,  Latreille,  Cuv.  Regno  An.,  1677; 

Lophyropoda  (in  part),  Leach,  Diet.  Sci.  Nat.,  XIV.,  554. 

Gray,  Cat.  Brit.  Crust.  Brit.  Mus.    1850, 

100. 

Baird  Brit,  Entomost.,  138. 

Cranchiopodes  franges  (in  part),  Lamar k,  Hist.  Ans.  Vert. 
Characters. — Feet  normal  and  not  greatly  multiplied  in  number. 

TRIBE  I.         VrLOPOIDEA. 

Bibliography, — Cardnoida  (in  part),  Latreille. 

Copepodes,  Edwards,  Cnist.,  iii.,  411. 

Copepoda,  Baird,  Trans.  Berw.  Club,  ii.,  1875. 

Baird,  Brit.  Entomost.,  182. 

Cophyropoda,  Burmeisfer,  Organiz.  of  Trilobites. 

Copepodita,  Ch'ay,  Cat.  Brit.  Crust.  Brit.  Mus.,  1850. 

Crustacea  copepoda  (Cyclopacea),  Dana,  Proc.  Ardes.   -kcad.  Sci. 
and  Art.,  1847. 

Cyclopoidea,  Dana,  Rep.  Wilkes'  Exp.  Ex.,  p.  1020. 
Characters. — Body  elongate,    straight,  never  incurved.      Cephalothorax  and 

abdomen  with  few  joints.    Feet  and  jaws  16  to  18.    The  6-10 

posterior  thoracic  feet  are  double,  foliacecus,  with  the  last  often 

prehensile. 

This  is  a  very  extensive  and  widely  distributed  division,  and  there  is  a  greater 
unity  of  plan  seen  in  the  structure  of  the  animals  comprised  in  it  than  in  6ther 
divisions  of  similar  importance.  These  creatures  are  distributed  over  the  world, 
in  both  fresh  and  salt  water,  and  the  numbers  may  doubtless  be  reokoiydd  by 
thousands,  but  little  attention  has  been  devoted  to  the  subject,  and  our' knowl- 
edge ifl  quite  meagre. 
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The  Cydopoidea  are  considered  the  highest  group  in  the  order,  appnmcbaxig 
the  Macroural  Crustaceans.  The  body  is  not  covered  by  a  carapace,  aa  in  the 
following  tnbes,  and  the  abdomen  is  extended  in  the  same  line  as  the  body,  and 
not  incurved  as  in  Daphnioidea,  etc.  The  abdomen  is  terminated  by  two  stylete 
which  bear  several  setie.  If  the  Epizoa  are  to  be  admitted  into  this  tribe,  ceztain 
modifications  would  be  necessary,  which  we  need  not  discass. 

The  cephalothorax  is  composed  of  from  four  to  seven  segments.  In  those  spe- 
cies having  four  segments,  the  first  bears  the  first  and  second  antennse,  mandi- 
bles, maxillae,  maxillipods,  first  feet  and  one  pair  of  natatorial  feet,  while  the 
following  three  carry  the  remaining  pairs  of  natatores. 

Eyes  of  the  three  kinds :  1 .  A  pair  of  simple  internal  eyes  with  spherical  lensei, 
which  are  the  ordinary  kind.  These  are  usually  united  near  the  front  in  a  single 
very  small  spot,  though  they  are  sometimes  remote. 

2.  A  pair  in  an  elevation  on  the  under  side  of  the  head  between  the  antenns. 
The  pigment  is  often  like  a  piece  of  solid  indigo. 

3.  A  pair  of  simple  eyes  consisting  of  an  internal  prolate  lens  situated  at  the 
extremity  of  a  vermiform  maFs  of  pigment  and  of  a  large  obhite,  lens-shaped 
CDmea.    This  kmd  of  eye  is  found  in  the  Corycaeidae. 

Antenme,  The  antenme  are  of  two  pairs,  of  which  the  superior  are  oi)gaiis  of 
locomotion,  and  usually  are  long  and  powerful.  In  the  males  of  many  spedfls 
one  or  both  are  modified  to  form  a  joint  by  which  the  female  is  held  doziiig 
coition.    These  modifications  are  often  of  generic  importance. 

llie  secondary  antennae  are  subjected  to  greater  changes  and  serve  varioos 
functions.  Sometimes  they  aro  simple;  in  other  species  they  have  two  nmL 
They  are  often  prehensile,  and  when  simple  the  setae  at  the  end  are  movable  so 
that  they  assist  the  animal  to  creep  on  surfaces. 

The  mouth  is  situated  in  the  posterior  aspect  of  a  low  prominence  beneath  the 
head. 

The  mandibles  are  variously  modified. 

The  maxilhe  are  one  to  four  jointed  organs. 

The  majciUipeds  are  always  simple,  or  if  divided  the  branch  is  mdimentaiy. 

Anterior  pair  of  legs  (or  second  niaxiUipeda).  lliese  organs  vary  greatly  in 
form,  and  afford  means  of  generic  classification,  and  will  be  described  under  their 
appropriate  heads. 

Natatory  feet.    These  are  similar  to  those  of  other  Entomoetraca,  bearing 
for  locomotion.    There  are  four  pairs,  and  sometimes  a  prehensile  or 
pair  following. 

The  heart  is  situated  in  the  posterior  part  of  the  thorax,  and  the  drcnlatioa 
may  be  watched  as  the  blood  globules  circulate  between  the  tissues;  particulady 
in  some  transparent  species  of  Calanidae  these  may  be  well  traced  in  the  thorn. 

Nerrous  system.  A  large  ganglion  exists  over  the  mouth,  and  sunoondstiie 
oesophagus. 

This  tribe  includes  three  families,  as  given  by  Dana,  but  the  Epizoa  must  prob- 
ably be  included  also.  The  family  Coryceeidce  is  oceanic,  and  no  members  have 
been  found  in  our  locality. 

FAMILY  I.    Calanid». 

Bibliof/raphy. — Damt,  Wilkes'  Explor.  Ex,,  p.  1039. 

Characters.— Eyes  often  of  two  kinds,  the  upper  pair  being  simple  and  mniiite^ 

with  their  pigments  either  separate  or  collected  into  one.,  hk 
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some  spec'es  there  is  another  pair  beneath,  with  joined  pigfinents. 
Mandibles  and  maxUlse  elongate,  carrying  a  palpus,  which  is  fur- 
nished with  seta;.  Ova  sac  one.  First  pair  of  antennae  long, 
unappendaged;  the  right  or  neither  having  a  geniculating  joint. 
Feet  of  the  first  pair  never  sub- prehensile  at  the  end. 

The  Calanidae  are  divided  into  three  sub-families,  only  one  of  which  has  been 
found  to  be  represented  in  our  locality,  however,  the  classification  will  be  indi- 
cated. 

Sub-family  1.  Calanin.«. — Abdomen  of  moderate  length,  inferior  pair  of 
eyes  wanting.  Right  superior  antennse  of  male  without  a  geniculating  joint. 
Secondary  antennae  setigerous  at  the  end. 

Genus  1.    Calanus,  Leach,  Dana. 

Genus  2.    Rhincalanus,  Dana. 

Ganus  3.    Cetoohilus,  Goodsir. 

Genus  4.    Euchseta,  Philippi. 

Genus  5.    Undina,  Dana. 

Sub-family  2.  Oithonin^.— Abdomen  linear  produced,  scarcely  shorter 
than  the  cephalothorax.  Inferior  eyes  wanting.  Maxille  digitate  on  the  interior 
margin.  Superior  antennae  long,  few-jomted;  right  male  antenna  not  gemculate 
nor  movable  in  an  angle. 

Sub-family  3.  PoNTELLiNi«. — Abdomen  of  moderate  length.  Eyes  some- 
times of  two  kinds.  Antennae  long  and,  in  all  the  genera  but  Acartia,  having  a 
geniculating  joint.  Second  antennae  sette-bearing  at  the  end.  Posterior  feet  of 
the  male  thick;  the  right  prehensile. 

Genus  1.    Diaptomus,   West  wood. 

Genus  2.    Hemicalanus,  Dana. 

Genus  3.    Candace,  Dana. 

Genus  4.    Acartia,  Dana. 

Genus  5.     Pontella,  (Pontia,  Edicards). 

Genus  6.    Catopia.  Dana, 

Genus  Diaptomut,  Westwood. 

Bibliography. — Monoculus,  Linnaeus,  Fabricius  Jurine,  etc. 

Cyclops,  MuUer,  Desmarest,  Manuel,  etc. 

Diaptomus,  J.O.  Wesiivood,  Partington's  Cycl.  Nat.  Hist.,  Ento- 
mologist's Text-book,  1838. 

H^  Bairdf  Brit.  Entomost.,  p.  219. 

J.  D.  Dana,  Rep.  Wilkes'  Expl.  Ex.,  p.  1045. 

Cyclopsina,  M.  Edwards,  1840. 

Philippi,  1843. 

Baird,  Zoologist,  i.  56:  Trans.  Berw.  Clarb. 

Dana,  Proc.  Amer.  Acad.  Art  and  Sci. 

Omethina,    Temphton,  Trans.  Ent.  Soc,  ii.,  118,  1838. 
Broteas,       Lortn,  Kongl.  ret.  Akad.  Handl.,  1845,  p.  436. 

Characters. — The  smaller  ramus  of  the  secondary  antennie  six  to  seven  jointed. 

Maxillipeds  scarcely  less,  often  larger  than  the  first  pair  of  feet. 
Posterior  pair  of  feet  in  the  male  thick,  the  right  prehensile, 
those  of  the  female  long  and  different  from  the  preceding  pairs. 
Ova  sac  one. 
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Of  the  two  Bpecies  here  described,  one  is  certainly  a  member  of  thii  genoi, 
while  the  other  is  in  many  respects  more  like  Dana*8  genus  HemicalanuSf  which 
diSers  from  Diaptomus  in  not  having  the  posterior  feet  of  the  female  large  and 
stout  and  the  shorter  branch  of  the  secondary  antennae  without  the  nomeroiu 
joints.  The  species  of  Hemtcalanus  are  also  oceanic,  and  none  were  seen  to  hare 
ova  sacs.  Both  our  species  have  single  ova  sacs,  while  one  is  not  evidently 
i'urnished  with  the  plurality  of  articulations  to  s^'cond  antennes.  Not  having 
given  a  lull  account  of  the  family,  it  may  be  well  to  meorporate  a  move 
general  with  the  technical  description.  These  animals  are  usually  small, 
seldom  reaching  one-fourth  of  an  inch,  but  commonly  appearing  as  mere 
specks  in  the  water.  The  body  is  canoe-shaped,  and  divided  into  two 
portions.  The  main  portion,  or  cephalothoraz,  is  usually  much  the  longest 
The  antennoB  are  the  organs  of  locomotion,  being  used  as  oars  in  the  same  man- 
ner as  the  "  water-boatman/'  etc.,  use  the  feet.  The  posterior  pair  of  feet  vaiy 
with  the  sexes,  as  described  above,  the  four  following  pairs  are  swimming  organs, 
while  the  anterior  pair  are  modlHed  and  turned  forward. 

The  cephalothorax  is  more  often  seven  jointed  in  PonUllinte  than  in  the  CSoI- 
anime  but  this  is  not  a  constant  character. 

Diaptomus  longioornis,  Herrick.* 

This  speccies  is  very  near  to  D,  ccistor  and  may,  indeed,  be  a  variety  of  that 
species,  it  differs,  however,  in  shape  and  color  from  figures  of  that  species,  and 
the  maxilUc,  and  antennae  differ  considerably.  Cephalothorax  rather  long,  nar^ 
rowly  oval,  six-jointed;  superior  antennte,  rather  long  but  they  are  not  curred 
as  represented  in  Dr.  Baird's  figures  of  D,  castor.  The  male  right  antenna  has 
a  geniculating  joint  at  the  thirteenth  segment  which  isarmed  withaoonsideiable 
curved  spine;  the  joints  following  are  more  or  less  enlarged  and  sometimes  coa- 
lesce, forming  in  extreme  cases  a  monstrosity  as  represented  in  Geol.  and  Nai 
Hi?ft.  Hep.  for  1876.  The  secondary  antennae  are  two  branched,  the  oater  lamu 
beinp:  three-jointed  and  armed  at  the  extrexmty  with  three  curved  spines,  fenn* 
in^  a  sort  of  hand,  the  middle  segment  also  bears  a  number  of  setae  on  the  banK 
inai'^n,  the  minor  ramus  is  six  or  seven-jointed,  though  it  appears  three-joiiitod 
at  first,  the  middle  segment  being  sub-divided.  The  head  is  prodoced  into  a 
beak  m  front  but  it  is  much  smaller  than  in  the  following. 

The  maxillepedes  (or  first  pair  of  feet)  are  of  three  portions,  the  latter  two 
bearing:  setie  which  are  directed  towards  the  head,  the  final  division  is  compQied 
of  about  six  small  joints  each  bearing  a  tuft  of  the  sete.  The  remaining  pain  • 
of  feet  are  alike,  each  having  two  setigiferous  rami.  In  the  female  the  fifth  pair 
of  feet  are  prehensile  and  stout,  those  of  the  male  are  unlike,  the  rig^t  beiiig 
long  and  the  other  rudimentary. 

This  species  is  very  brilliantly  colored,  the  tips  of  the  antennae  and  last  ng- 
ments  of  the  abdomen  are  a  fine  bluish  purple,  while  the  body  is  variegated  with 
red,  yellow  and  purple.  The  mass  of  eggs  is  also  a  beautiful  red.  Chjij  one 
locality  is  known  to  contain  the  creature,  though  it  may  be  abundant  in  the  man 
marshy  pools.  In  the  Rep.  of  the  Geol.  Surv.  of  Minn,  for  1878  it 
tioned  and  a  figure  given,  but  erroneously  called  cyclops.    (See  plate  I.) 


*See  D.  sanguineus,  Forbe*  in  HI.  State  Mus.  Kep.  1876.   The  description 
parently,  in  several  respects,  notably  as  to  color,  but  the  species  is  eenalidf  ehMly 


11S^^ 
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Diaptomus  pallidus,  Herrick. 

A  more  abundant  form  than  the  above,  though  less  strikinj?  in  appearance,  '> 
the  creature  for  which  this  name  is  suggested.  The  cephalothorax  is  more 
elongate  and  has  but  five  segments.  The  antennae  are  much  longer,  considerably 
exceeding  the  body  in  some  specimens.  The  joints  of  the  antennae  following 
the  geniculating  joint  are  not  united  or  modified,  neither  is  there  an  appen- 
dage to  the  segment  immediately  preceding.  The  whole  body  is  slender  and 
graceful,  resembling  Hemicalanus  but  the  fifth  pair  of  feet  is  not  obsolescent. 
The  secondary  antennae  were  not  noticed  to  have  the  multiplied  intermediate 
oints  in  the  minor  ramus,  but  such  may  be  the  case. 

This  animal  abounds  in  the  larger  lakes,  and  seems  to  prefer  pure  water,  while 
the  other  is  found  in  more  stagnan  twat^r.  These  creatures  are  not  found  infested 
by  bell  animalcules  and  desmids  as  is  the  cyclops,  probably  from  their  rapid 
motions  and  the  nature  of  their  haunts. 

D.  pallidus  may  be  at  once  distinguished  from  longicornis  by  its  lacking  the 
brilliant  coloring  of  the  other,  it  being  quit«  colorless,  and  by  its  smaller  size. 

D.  longicornis  is  65-1000  inch  in  length,  while  the  species  in  question  rarely 

exceeds  40-1000  inch.    The  eye  in  this  species  is  also  less  conspicuous.    (See 

plate  II.) 

FAMILY  II.    Cyclopidse. 

Bibliography.— Dana,  Rep.  Wilkes'  Exp.  Ex.,  Voh  XIV.  Part  2,  p.  1039. 
Characters. — Eyes  small,  simple,  usually  with  united  pigments.      Mandible? 

with  a  small  or  obsolete  palpus  and  few  setae.     Ova  sacs  one  or 
two.     Primary  antennae,  otten  appendaged.     Both  or  neither  of 
the  male  antennae  geniculate.    Feet  of  the  first  pair  more  or  less 
prehensile  at  the  end. 
The  prehensile  character  of  the  tiret  pair  of  legs  is  chosen  by  Dana  aa  the  chief 
characteristic  of  the  family;  these  organs  sometimes  being  perfectly  prehensile, 
with  a  perfect  monodactyle  hand,  which  never  o<M;urs  in  Calanidae.    These  ani- 
mals often  possess  appendages  to  the  first  and  second  segments  of  the  abdomen, 
as  see  plate  of  Canthocamptus, 

The  cephalothorax  has  little  variation  in  structure,  having  either  four  or  five 
segments.  The  anterior  antenna?  are  more  often  much  shorter  than  the  body, 
and  if  either  of  them  is  modified  in  the  male,  both  of  them  have  a  geniculating 
point.  The  abdomen  is  five  or  six  jointed,  and  may  or  not  be  abruptly  smaller 
than  the  cephalothorax,  which  fact  forms  a  basis  for  generic  distinction. 

The  genus  Cyclops  possesses  two  ova  sacs,  while  the  reii  aining  genera,  so  far 
as  known,  have  but  one.  This  leads  to  the  division  of  the  family  into  the  two 
leading  sub-families.  The  third  sub-family  is  founde  1  by  Dana  upon  some 
sapphirina-like  species  of  doubtful  affinities,  described  by  H.  D.  S.  Goodsir. 

Sub-family  1  Ci/clopince,    Dana. 
Characters. — Ova  sacs  two. 

Genus  1.    Cyclops,  Miiller. 
?  Genus  2.    Cyclopina,  Claus* 

•There  are  a  considerable  number  of  genera  of  the  following  sub-families,  etc.,  men- 
tioned in  Claus'  "Zoologie",  which  are,  for  the  most  part,  not  described.  Since  I 
have  not  been  able  to  consult  tlie  works  in  which  they  are  defined,  and  since  he  seems 
not  to  recognize  many  of  tho-^e  described  by  Dana,  and  to  disregard  his  classification, 
the  deciphering  of  their  relation  and  situation  will  not  be  attempted  here. 
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?  Genus  3.    Psammathi,  Philippi,  Archiv.  fur  Naturgescliicte. 
y  Genus  4.     Idomene,  Fhilippi, 
y  Genus  5.    Euryt^,  Philippic 


0ENU8  1.    Cyclops. 

Bihlio(/rnphi/.—{See  Cyclops  quadricomis.) 

Characters. — Gephalothorax  Ibur-jointed.     Anterior  antennae  of  the  female  not 

appenckjired;  of  the  male  both  freniculate.    Appendage  at  the 

base  of  abdomen  small.    Body  sub-cylindncal.    Feet  of  the  fint 

pair  didactyle. 

The  various  species  of  this  gexiun  are  found  in  inland  waters  the  world  o?er, 

bein^  essentially  fresh  water  animals,  in  a  few  cases  only  inhabiting  water  a 

little  brackish.    They  are  among  the  most  abundant  of  all  the  indiyidnals  of  the 

order,  every  standing  pool  aboundinir  in  them;  they  are  also  extremely  yaxiable 

both  in  dift'erent  stages  of  the  same  animal,  in  the  different  sexes  and  in  different 

localities. 

The  young  stages  of  Cyclops  have  been  named  as  distinct  speciee,  in  to  far  thai 
the  same  animal  has  been  honored  with  three  or  four  different  tiUee  between 
birth  and  maturity.  In  our  own  locality  many  forms  have  been  found,  and  it  is 
c[uite  likely  that  careful  study  would  enable  us  ce  distinguish  several  spedet  and 
numerous  varieties,  but  such  is  the  extreme  variability  of  the  one  known  to  exist 
here,  that  it  is  not  now  possible  to  draw  a  dividing  line  between  the  vaiyiag 
foims,  so  that  all  that  is  attempted  is  to  give  a  general  view  of  the  spedee,  aiMi 
leave  further  definition  for  more  minute  investigation. 

Cyclops  quadricornis,  Muller. 

Bihliographi/. — Monoculus  quadricomis,  Lbmwus,  Gmelirt^  Sc&poUf  Fahriemtt 

Jurinc,  Sulzer^  Donovan,  Blumenhach,  Manuel,  Barhut,  Shm^ 

Monoculus  apus,  Poda, 

he  Monocle  tl  querie  fourchue,  Geoffroi/, 

Le  Monocle  H  quatre  cornes.  De  Geer. 

Cyclops  quadricomis,  Muller,  Zool.  Dan.  Prod.,  2416, 1776. 

Ramdhor,  Laireille,  Box,  Lamarck,  Bait*d,  LsfcAi 

Koch. 

Baird,  Brit.  Entomost,  p.  198. 

Cyclops  Geoffroyi,  Lanwiulle,  British  Insects,  81. 

Cyclops  vulgaris,  Desmareet^  M.  Edwards,  Leach. 

Baird,  Trans.  Berw.  Olub,  i.,  97,  (young). 

Garner^  Nat.  Hist.,  Staffordshire. 

Pediculus  aquaticus.  Baker,  Empl.  for  Micros.,  388. 

Satyr.  Baker, 

Nauplius  saltatorius.  Mailer,  Zool.  Prod.,  No.  2378. 

Four-horned  Cyclops,  PricHard,  MicroFCop.  Cab. 

Cyclops  (luadricornis  of  most  recent  writers. 
The  full  grown  teniale  is  often  of  considerable  size,  attaining  the  length  of  .09  in. 
or  more.     The  male  is  smaller,  and  there  is  every  possible  gradation 
the  above  and  small  forms  scarcely  perceptible  to  the  unassisted  ^ye. 

The  cephalothorax  is  usually  regularly  oval,  but  varies  from  aha 
oblongr,  it  is  composed  of  four  segments,  of  which  the  anterior  oat 
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equaling  or  exoeedioff  the  remaining  three.  The  superior  antennae  vary  in 
length  and  form.  Their  shape  is  that  of  a  letter  s.  In  the  male  both  antennae 
possess  the  hinge,  or  geniculating  joint,  which  serves  as  a  hand  for  retaining  the 
female  during  copulation.  The  antennae  are  about  twenty-six  jointed,  and  fur- 
nished with  nomerous  setae.  The  secondary  antennae  are  four-jointed,  and  have 
six  setae  at  the  end,  serving  as  organs  of  prehension. 

The  mandibles  are  ovoid  bodies,  terminating  in  short  teeth,  and  carrying  a  sort 
of  palpus  ot  two  filaments. 

The  maxillipeds  are  somewhat  similar  but  are  furnished  with  two  toothed 
processes. 

The  first  pan:  of  feet  are  organs  of  prehension,  having  two  rami,  of  which  the 
smaller,  a  threie-jointed  organ,  springs  from  the  base  of  the  outer  or  main  branch. 
The  be^  joint  of  the  outer  ramus  besides  bearing  the  other  has  two  projec- 
tions on  the  mner  side,  the  second  joint  is  hook-shaped,  as  is  the  final  and  small- 
est segment  which  springs  from  it.  The  four  following  pairs  of  feet  are  composed 
of  two  rami,  each  consisting  of  three  setae-bearing  joints,  as  see  plate  of  Cyclops. 
There  is  also  a  pair  of  appendages  at  the  base  of  the  first  segment  of  the  abdo- 
men. The  abdomen  is  six-jointed,  the  final  joint  somewhat  bifid,  each  side 
terminating  in  a  caudal  stylet  between  which  is  located  the  anus. 

These  stylets  give  rise  to  two  small  setae  on  the  outer  margin  and  four  at  the 
extremity.  The  inner  pair  of  filaments  are  usually  much  the  longest,  and  are 
also  diilerent  from  the  others  in  having  a  jomt  near  the  base  which  gives  greater 
freedom  to  their  motions.  The  setae  are  usually  barbed  backward,  and  in  old 
individuals  are  most  beautifully  pectinate.  In  cases  where  the  moulting  has  been 
arrested  these  and  the  other  hairs  attain  a  curiously  long  growth,  as  illustrated 
in  the  plate,  and  the  barblets  become  filiform  appendages. 

The  digestive  canal  begins  near  the  front  of  the  thorax  and  can  be  traced  to 
the  anus.    The  ovaries  ai*e  two,  and  are  easily  seen  in  the  body,  and  communicate 
with  external  ova  sacs.    After  the  eggs  are  extruded  from  the  ovary  into  the 
pouclies  they  are  not  dependent  on  the  mother,  but  will  come  to  maturity  if 
separated  from  her.    These  eggs  vary  in  number,  old  individuals  laying  upwards 
of  forty.    It  is  calculated  that  in  one  year  a  single  female  would  have  becoQ.e 
the  projenitor  of  4,442,189.120  young  so  that  the  abundance  in  which  they  occur, 
notwithstanding  the  lavages  of  the  Hydrae,  and  other  enemies,  is  not  strange. 
A  smgle  copulation  fertilizes  the  female  for  life,  as  in  the  case  of  the  Aphides. 
The  eggs,  as  they  are  hatched,  descend  from  the  ovary  covered  by  a  transparent 
pellicle  in  which  they  remain  from  two  to  ten  days.    The  growth  of  the  young 
is  illustrated  in  the  plate,  the  operation  occupying  about  twenty  or  thirty  days. 
The  Cyclops  moults  a  number  to  times  during  its  life,  and  l  as  the  power  of 
replacing  lost  parts,  they  are  also  ver>'  tenacious  of  life,  often  reviving  after  being 
frozen  lor  a  long  tim.e  in  the  mud  and  water,  which  form  their  hiding  places. 
The  cyclopi  is  probably  both  camiverous  and  a  vegetable  feeder. 
Plate  III,  represents  the  usual  form,  the  figures  showmg  the  diflferent  stages 
are  copied  from  Dr.  Baird*8  Entomostraca.    Plate  IV,  gives  one  of  the  varieties 
collected  here  which  may  be  worthy  of  a  specific  name;  the  greatly  exaggerated 
caudal  filaments  and  general  hairiness  is,  however,  only  an  age-modification,  the 
color  of  this  vanety  is  dark,  while  the  eggs  in  the  sacs  are  pellucid.    Another 
variety  is  oblong  in  shape  and  lighter  in  color,  while  the  egg  sacs  are  opaque. 
Still  other  varieties  are  smaller,  and  vary  from  bright  red  to  green  in  color,  hav- 
ing the  egg  sacs  diverging  from  the  abdomen.    There  seem  to  be  intermediate 
forms  and  it  is  best  to  await  f\irther  study  before  separating  these  varieties. 
(See  Plates  III.  and  lY.) 
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SUB- FAMILY  2.     HARPACTICnfJB. 

C^ra^rfer*.— External  ovary  only  one. 

*  Cephalothorax  4-jomted. 

Genus  1.  Canthocamptos,  Westtcood, 

Genus  2.  Harpacticus,  Edwards, 

Genus  3.  Westweodia,  Dana, 

Genus  4.  Alteutha,  Baird. 

Genus  5.  Metis,  Philippi, 

Genus  6.  Clytemnestra,  Dana. 

Genus  7.  Setella,  Dana. 

**  Cephalothorax  5-jointed. 

Genus  8.  Laophon,  Philippi, 

Genus  9.  Oncsea,  Philippi, 

Genus  10.  ^Enippe^  Philippi. 

Genus  11.  Idya,  Philippi. 

Genua  1.    Oanthooamptus. 

Bibliography. — ^Monocnlus,  lAnnceus^  FahriciuSt  Jurine,  etc. 
•     Cyclops,  Muller,  Ramdohr,  Latreille,  etc. 
Cyclopsina  (part),  M,  Edwards. 
Canthocamptus,   WMttoaod^  Partinftton's  Cyclop.  Nat.  Hist  ait 

Cyclops;  £ntomologist*s  text-book,  115. 
Canthocarpus,  Baird,  Trans.  Berw.  Nat  Club. 
Harpacticus  (part)  Dana,  Proc.  Amer.  Acad.  Arts  and  Sd.,  1847. 
Nauphilius,    Philippi,    Ann.  Mag.  Nat  Hist.,  1840;  Wi^gm. 
Archer,  1843. 

Cliaracters. — Body  scarcely  flattened,  generally  linear  or  narrow.    Feet  of  the 

first  pair  (second  jaw  feet  of  Baird)  more  often  small;  tlioie  of 
the  second  pair  with  two  rami,  rami  three  jointed.  Antenne  of 
the  female  with  an  appendage  at  the  end  of  the  fourth  joist, 
those  of  the  male  both  with  a  geniculating  joint.  AppendiE  to 
base  of  the  abdomen  small.  GeneraUy  no  sudden  trancition  from 
the  segments  of  the  thorax  to  those  of  the  abdomen. 

Canthooamptut  minuius.    Bd, 

Bibliography. — Cyclops  minutus,  Muller,   Zool.   Dan.  Prod.,  No.  2409,  1776; 

Entomostraca,  101,  t.  17,  f.  1-7. 

Ramdohr,  Beyt,  zur  Naturg.,  10-18,  t  3,  f.  1-0. 

LatreilU,  Hist  Nat.  Crust,  IV.  266. 

Bow,  M€m.  Hist.  Nat.  Crust.,  ii.  257. 

Lamarck,  Hist  Aus.  Vert.,  V.  189. 

Baird,  Trans.  Berw.  Nat.  Club,  L  97. 62,  f.  1.19,20,  ete. 

Monoculus.  Gtnslin,  Linn.  Sgot  Nat  Edit  13th,  i.  2997,  No.  11. 

Fah^cius,  Ent.  Syst,  ii.  499,  No.  45. 

Manuel,  Encyc.  mith.,  vii.,  719,  t.  267. 

Monoculus  staphylinus,  Jurine,  Hist.  Nat.  Monoc.,  74-84. 

Cyclops Desmarest,  Cons.  Gen.  Crust.  363,  t  53. 

Baird,  Trans.  Berw.  Nat.  Club,  i.  97. 
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Sraall  Cyclops  or  Vaulter,  Prichard^  Mec.  Cab.,  t.  9,  f.  7. 
Amyone  satyra  and  Baecha,  MulleVy  Entomost.,  42  t.  2  (young). 
Der  Satyr,  Kohlers. 

Prichard. 

Cyclopsina  stapkylinus,  Jf.  Edwards,  Hist.  Nat.  Crust.,  iii.  428. 

Canthocarpus Baird,  Trans  Bew.  Club,  ii.,  154. 

Nauphilius  minutus,  Philippi,  Weigm.  and  Erichs,  Ar.  1843,  69. 
Doris  minuta,  Koch,  Deutsch,  Crust.,  li.  XXXV.  t.  3,  1841. 

Variety  occidentalit.    Herrick.* 

Description y  etc. — This  variety,  which  is  the  only  member  of  the  sub-family 
yet  distinguished  in  our  locality,  is  so  closely  related  to  the  type  of  the  species  as 
described  by  Dr.  Baird  that  it  is  with  much  hesitation  that  it  was  finally  concluded 
to  separate  it.  The  description  giyen  will  apply  to  both,  with  such  exceptions 
as  will  be  pointed  out. 

Body  rather  long  with  no  obvious  distinction  between  the  segments  of  thorax 
and  abdomen,  composed  of  ten  segments,  which  taper  toward  the  tail.  Cephal- 
othorax  acute  in  front,  resembling  that  of  species  of  Calanus  (in  which  respect 
it  differs  from  Dr.  Baird 's  figures  of  the  European  species)  forming  a  sort  of 
beak  below.  Viewed  from  the  side  the  shape  is  triangular.  The  primary 
antennae  are  shorter  than  in  Cyclops,  and  those  of  the  males  more  altered  than 
is  usually  the  case  in  that  genus.  In  the  male  they  consist  of  seven  joints,  the 
fourth  of  which  is  much  enlarged. 

The  ant-ennae  of  the  female  possess  eight  or  nine  joints,  and  have  a  small  pro- 
jecting appendage  from  the  extremity  of  the  fourth  segment.  The  secondary 
antennae  are  simple  with  two  or  three  joints. 

The  eye  is  bright  red  and  contrasts  finely  with  the  pale  yellow  of  the  body. 
The  mandibles  are  similar  to  those  of  the  cyclops.  The  maxillipeds  are  divided 
at  the  end  into  four  divisions  at  the  extremity  of  which  spring  three  or  four 
setae. 

The  first  pair  of  feet  (or  second  foot-jaws  of  Baird)  are  small,  three-jointed 
organs.  The  final  joint  is  hook- like,  and  directed  forward  for  the  purpose  of 
arresting  food  particles  and  carrying  them  to  the  mouth. 

The  second  pair  of  feet  are  large  and  modified  in  form,  differing  from  the 
natatorial  feet,  (they  form  the  basis  of  classification  in  this  whole  sub-family). 
Each  is  composed  of  two  three-jointed  rami,  of  which  the  outer  one  has  the 
joints  nearly  equal  with  three  seise.  At  the  apex  of  the  final  one,  the  inner  ramus 
has  the  upper  joint  long,  almost  equalling  the  outer  ramus.  The  second  joint  is 
shorter  and  with  the  final  one,  which  carries  at  the  extremity  three  long  setae, 
is  serrated  on  the  anterior  margin.  This  ramus  is  directed  forward  also.  The 
three  following  pairs  have  the  rami  unequal  but  both  with  three  joints. 

The  sexual  openings  are  at  the  base  of  the  sixth  segment.  In  copulation  the 
males  seize  the  caudal  stylets  with  the  geniculating  joint  of  the  primary  antennae 
and  are  bourn  about  rapidly  by  the  female. 

In  most  of  the  females  seen  there  was  a  organ  attached  to  the  vulva,  it  consists 
of  a  long  flexible  stalk  terminated  by  a  cylindrical  or  club-shaped  mass,  which 
may  be  dark  brown,  red  or  pellucid. 

*S.  A.  Forbes  describes  a  species  in  Report  111.  Mas.  Nat.  Hist.,  tbe  characters  of. 
whicb  I  have  not  been  able  to  compare  with  our  specimens,  but  it  seems  distinct. 
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It  was  conjectured  by  M.  Siebold  that  these  were  amiilar  to  the  teminal  tdbei 
discovered  by  him  upon  Diaptomus.  The  act  of  copulation  in  Diaptomm,  aa 
described  by  him,  is  so  stran^ife  and  improbable  that  it  is  hard  to  accept  without 
some  hesitation.  He  says  that  **the  male  does  not  accomplish  a  tme  coition  bat 
attaches  to  the  female,  during  copulation,  a  tube  containing  spermatic  liquor. 
This  tube  contains,  beside  the  zoosperms,  two  substances  of  which  one  swella  by 
the  influence  of  water,  and  chases  oat  the  whole  contents  of  the  tabe.  The  other 
substance  coagulates,  leaving  in  the  middle  of  the  majM  a  canal  by  which  the 
zoosperms  arrive  at  the  vulva." 

In  the  case  of  the  Canthrocamptus,  however,  the  appendage  is  apparently  of  a 
different  nature,  being  corneous  and  harder  than  the  rest  of  the  animal,  moie- 
over  in  no  case  have  more  than  one  of  these  been  observed  on  the  same  female. 
Jurine,  however,  says  that  th^s  body  is  never  seen  till  after  she  has  sererai  timet 
laid  eggs.  Dr.  Baird  adds  that  he  has  never  seen  more  than  one  on  the 
female,  and  that  no  mature  female  is  met  without  it,  even  though  the  ora 
attached.  My  own  observations  accord  with  the  above,  but  I  am  unable  to  add 
any  suggestion  as  to  the  use  of  these  organs. 

The  females  are  larger  and  usually  darker  in  color  than  the  male. 
Habitat. — Shallow  lakes  and  pools;  everywhere  abundant. 

This  species  will  repay  well  patient  study,  and  from  its  abundance  is  euSj 
found.  This  western  variety  is  distinguished  from  the  eastem  type  by  the  shape 
of  the  head,  the  greater  brevity  of  the  caudal  stylets,  the  shape  of  the  ova  ne, 
the  greater  size  of  the  fourth  joint  of  the  male  antennae,  and  other  minor  diiiBr- 
ences,  which  no  great  stress  is  laid  upon,  however;  and  these  variations  mi^  be 
due  to  inaccuracies  of  the  drawings  of  Baird's  book.    (See  plate  V.) 

Sub-family  3,     Steropince^  Dana. 

Characters. — Form  somewhat  like  Sapphirina,  but  the  eyes  minute,  and  gaM^ 

ally  situated  in  a  prominence  in  the  front.    Superior  antanv 
short.    Feet  of  the  first  pair  monodactyl  as  in  Corycsedda.   On- 
dal  stylets  short,  sub-cylindrical. 
Genus  1.    Zaus,  Gcodsir. 

Genus  2.    Sterope,  Goodair.  " 

No  member  of  the  family  was  met  with. 

FAMILT  III.      CORYCiEIDiB. 

The  species  are  all  oceanic.    A  species  of  Sapphirina  is  figured  in  tbe  Bep»rf 

Fish  and  Fisheries  for  1871  and  1872. 

TRIBE  II.      DAPHNIOIDBA.     Dana. 

l^t7>//o^/rt/>/iy.— Daphnioidea,  Dana,  Rep.  Wilkes'  Expl.  Ex.,  p.  1262. 

Cladocera,  Baird,  Brit.  Entx>mo8t  p.  62, 1850, 
Burmeister,  But.  zur  Naberg.    Der 


Daphnides,  Straus.    Mem.  Mus.  d*Hist.  Nat. 

Daphnoides  on  Gladoc^res,  3/.  Edwards,  Hist.  Nat.  BniaL,]&^l&' 

Lucas,  Exp.  Sc.  de  I'Algine. 


Characters. — This  tribe  which  corresponds  with  theordfr 

and  some  recent  authors,  is  characteriaed  aabavim 
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body,  exclusive  of  the  head,   (which  is  covered  with  a  separate 
and  similar  plate)  indaded  in  a  large  carapace,  which  is  open 
below  and  behind,  permitting  the  protnision  of  the  posterior  por- 
tion of  the  abdomen,  and  allowing  corrents  of  water  to  pass  with- 
in, both  for  respiratory  purposes  and  to  carry  to  the  mouth  parti- 
cles of  food. 
The  carapace  is  composed  of  three  parts,  in  one  species  at  least,  and  it  would 
seem  that  this  is  the  typical  structure.    The  middle  plate  (in  Daphnia  vetula) 
lies  over  the  dorsal  region;  the  other  two  spring  from  it,  flanking  (it  on  either 
side,  and  forming  the  bulk  of  the  shield.    We  would  suggest  the  probable  simi- 
larity of  the  central  shield  to  the  caudal  shield  of  other  crustaceans,  and  the 
poBsibiliiy  that  the  now  larger  portions  ought  really  to  be  considered  as  accessory 
simply. 

TheDaphinoidea  possess  from  four  to  six  pairs  of  foliaoeousjappendages,  or 
branchial  feet  which  do  not  assist  in  locomotion.  The  eye  is  apparently  single 
and  is  a  very  prominent  organ  in  all  the  members  of  the  tribe,  it  is  large  and 
furnished  with  numerous  lenses. 

The  superior  antennae  are  small,  often  obsolete,  and  except  in  Bosmina  only 
one  or  two-jointed.  The  inferior  antennas  are  large,  bemg  the  true  organs  of 
locomotion,  and  several-jointed. 

The  abdomen  is  incurved,  mobile,  furcate  at  the  extremity  .and  bears  two 
pcominences  on  the  dorsal  angle  which  are  the  origin  of  setae. 

The  carapace  is  often  beautifully  reticulated  and  sometimes  there  are  more 
than  one  sort  or  series  of  these  markings.  The  Daphinoide  are  distinguished 
finom  Gyproidea  by  the  presence  of  posterior  foliaceous  legs,  which  is  considered 
by  Dana  as  of  greater  importance  than  the  more  obvious  peculiarity— the  ex- 
clusion of  the  head  from  the  carpaoe. 

Prof.  Dana  has  united  the  genera  of  Dr.  Baird^s  DaphniadtB,  PolyphemidtB 
and  Ljfnceidw  in  this  tribe,  and  this  seems  appropriate,  since  there  cannot  cer- 
tainly be  as  wide  a  gap  between  Daphnia  and  Lyneeus  as  between  the  curious 
Bomnina  and  Daphnia^  yet  the  latter  two  were  united  in  one  family  and  Lyncens 
separated  as  totally  distinct.  The  chief  peculiarities  whichlead  to  the  separation 
of  Lynoeidae  were  first,  the  flust  that  they  possessed  in  front  of  the  ^e  a  "  black 
spot  **  of  unknown  use,  and  second,  that  the  head  was  produced  in  front  to  form 
a  more  or  less  prominent  beak. 

But  it  has  since  been  ascertained  that  the  black  spot  is  a  common  feature 
among  the  species  of  the  whole  tribe  and,  according  to  modem  authors,  is  in 
someway  connected  with  the  base  of  the  superior  antennae  and  serves,  probably, 
as  an  organ  of  hearing. 

The  characten  of  the  head  seem  to  have  been  nusunderstood.  In  all  the 
species  of  the  Daphinoidea  which  I  have  examined,  the  head  seems  to  be  covered 
with  a  curved  plide  or  carapace,  within  which  is  the  insertion  of  the  organs  of 
the  head.  Now  a  little  change  of  podtion  under  the  microscope  serves  to  give 
to  the  anterior  portion  of  this  covering  on  acute  or  obtuse  appearance,  depend- 
ing on  which  side  of  the  carapace  is  in  the  focus  of  the  instrument.  As  the 
Bhf^)e  of  the  beak  is  used  as  a  generic  character  in  this  sub-division  it  seems 
i|mte  probable  that  the  matter  will  need  fbrther  revidon.  The  foct  that  the 
Inteatine  is  or  is  not  convoluted  was  shown  by  Dana  to  be  of  no  generic  im- 
poxtanoe. 
The  characteristics  of  the  tribe  may  be  best  seen  as  illustrated  in  the  subdi- 
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FAMILT  1.     PKHIUDA.     Dua. 

Bibliography, — Penilid®,  Dana,  Pro.  Amer.  Acad.  ScL,  ii.,  47»  1849. 

Sidina,  Baird,  Brit.  Entomoet,  106. 
Sididffi,  Gra^,  Cat.  Brit.  Crust.  Brit.  Mm.,  d3,  1850. 
Characters, — ^Foliaceous  feet  twelve,  narrow.    Anterior  antenns  obtolesoeni 

Genua  1.    Sida,  Straus,    Posterior  antennae  with  the  longer  lamns 
three-articulate,  shorter,  two-articulate.    Head  not  beaked  below. 
Genus  2.    Daphnella,  Baird,    Both  rami  of  posterior  ft«fawn>«  two- 
jointed.    Anterior  antennae  borne  by  the  middle  of  the  under  aspect 
of  the  head. 
Genus  8.    Penilia,  Dana,    Both  rami  of  the  posterior  antemue  tiro- 
jointed.    Head  short,  produced  below.    Primary  antennae  borne  on 
the  extremity.    Species  marine. 
?  Genus  4.    Latona,  Strauss,     Posterior  antennae  having  three  one- 
articulate  rami. 
Only  one  species  of  this  family  has  been  met  with,  which  is  here  described. 

Genus  1, 

Sida,  (Straus,) 

Bibliography, — Sida,  Straus,  Minn.  Mus.  Hist.  Nat.,  y. 

M,  Edwards, 

Baird, 

Dana, 

Daphnia,  Mitlller, 

Latreille,  etc 

Monoculus,  De  Oeer. 

Jurins^  tie. 

Generic  Characters, — Superior  antennae  of  moderate  size.    Longer  rami  of  inftr- 

ior  antennae  with  three  articulations,  shorter  rami  with  two. 

Inferior  antennae  Teiy  large  and  powerful. 

81da  erystallina,  MuUer. 

Bibliography.^DsLphne  erystallina,  MuUer,  Zool.  Dan.  Prod.,  No,  2,405, 1,776. 

Daphnia  erystallina,  MuUer,  Entomost,  96, 1. 14,  £.  1-4. 

Latreille,  Hist.  Nat  Crust  IV.,  230. 

Rose,  Minn,  d'ffist  Nat  Croat  IL,  2B1. 

Sida  erystallina,  Straus,  Minn.  Mus.  Hist  Nat,  V. 
Sida  erystallina,  M,  Edteards,  Hist.  Nat.  Crust,  III.,  383. 
Monoculus  erystallina,  Gmelin,  Linn.  Lyst  Nat,  edit  13^  !• 

8,000,  No.  29. 

Manuel,  Enc.  Mith.,  VII.  724,  t  265, 

f.  15-18. 

Fdbndus,  Ent  Syst.,  II.  498. 

Monoculus  elongatus,  De  Geer,  Mem.  Servis  Hi^.  Ins.,  VH  470, 

t  29,  f.  1-4, 1,778. 


STATE    GEOLOGIST.  99 

Description f  etc. — General  shape  that  of  an  elongate  rectangular  prism,  or 
BTib-cylindrical.  Carapace  elongate  oval,  truncate  before  and  behind,  very  trans- 
parent,  being  obviously  reticulated  only  near  the  anterior  portion. 

Head  large,  obtuse  in  both  yertical  and  horizontal  aspect,  furnished  with  a 
projecting  disc  or  plate  on  the  posterior  part  of  upper  surface.  Eye  round  and 
rather  large,  red,  with  many  comeae. 

Superior  antennae  are  quite  observable,  being  rather  long  and  armed  with 
four  bristles  on  the  extremity. 

Inferior  antennte  very  large.  The  ba^al  joint  is  cylindrical,  very  large  and 
fleshy,  and  wrinkled  so  as  to  appear  many  jointed.  The  two  rami  are  unequal 
and  rather  short.  The  outer  ramus  has  three  articulations.  The  first  is  short 
and  fumiiiheil  with  a  minute  spine.  The  second  is  longer  and  has  three  strong- 
jointed  setse  on  the  innei  margin,  and  a  spme  near  its  articulation  with  the 
third,  which  is  of  nearly  the  same  length,  and  has  four  setse  on  the  inner  margin, 
three  at  the  end  and  a  small  spine  at  the  upper  outer  angle. 

The  mner  ramus  has  two  unequal  jomts,  the  lower  of  which  is  much  the  longer, 
and  is  furnished  with  a  spine  and  a  seta,  while  the  second  has  lour  large-jointed 
setae  at  the  extremity. 

The  labrum  and  mandible  are  similar  to  those  of  Daphnia. 

The  feet  are  of  six  pairs,  which  are  described  as  follows : 

The  first  pair  consists  of  a  main  stalk  of  two  jomts,  of  which  the  first  has  four 
setae,  and  the  terminal  (or ''hand")  joint  seven.  The  first  joint  also  has  two 
branchial  plates,  of  which  the  upper  and  smaller  possesses  nine  or  ten  short  setse 
and  one  jointed  and  plumose  filament,  while  the  lower  or  main  plate  has  about 
thirty  plumose  setse.  The  second,  third,  fourth  and  fifth  pairs  are  quite  similar, 
but  the  stout  setae  on  the  outer  margin  of  the  firet  joint  are  replaced  by  a  trian- 
gular plate  and  the  branchial  filaments  are  shorter.  The  sixth  pair  has  three 
articulations,  each  furnished  with  straight,  stout  spines,  and  is  curved.  The 
abdomen  has  ai  its  extremity  two  strong,  ^curved  claws,  which  have  each  three ' 
spines  on  the  basal  half,  and  are  dentate  for  the  remainder  of  their  length;  it  alatj 
hifi  two  tubercles  at  the  angle  behind  each  of  which  bears  a  long  seta.  Between 
the  claws  and  these  knobs  are  two  rows  of  spines. 

The  ovary  contains  in  full  grown  females,  about  twenty  young,  which  resemble 
their  parent  from  birth. 

The  organ  on  the  top  of  the  head  is  used  as  a  sort  of  sucker,  by  which  the 
animal  adheres  to  water  plants. 

Their  motion  is  rapid  and  steady.  The  circulation  of  the  blood  can  be  seen 
through  the  transparent  walls«of  the  body  and  head,  as  in  the  front  part  of  the 
head,  where  the  minute,  colorless  corpuscles  are  easily  seen  coursing  fix)m  above. 
There  appears  to  be  a  dorsal  vessel  just  above  the  intestine  in  which  these  glob- 
ules can  be  seen  as  they  pass  from  behind  forwards  to  near  the  juncture  of  the 
carapace  with  the  glabella  of  the  head,  where  is  an  enlargement  forming  the 
heart,  the  pulsations  of  which  are  uniform  with  the  motions  of  the  branchial  feet. 
The  motion  of  the  feet,  besides  the  aeration  of  the  blood,  propels  (as  in  others  of 
tiiii  family)  a  strong  current  of  water  between  the  bases  of  the  limbs  toward  the 
mouth,  bringing  to  it  the  particles  on  which  it  feeds  and  which  it  has  no  other 
means  of  capturing. 

This  interesting  creature  is  quite  rarely  seen,  whether  from  its  reclusive  habits 
or  actual  scarcity  I  do  not  know,  but  it  deserves  the  attention  of  students,  as  pre- 
senting, both  on  account  of  its  size  and  transparency  and  its  somewhat  anoma- 
lous structure,  one  of  the  best  opportunities  of  investigating  these  little  known 
forms. 


Habitat. — "  Grassy  Lake,"  a  pond  tributary  during  high  water  to  Lake  Cal- 
houn, near  Minneapolis;  also  Diamond  Lake.  The  animal  seems  to  be  found  in 
lakes  not  completely  isolated,  and  does  not  prefer  so  muddy  a  situation  as  most 
of  the  Daphnioidea. 

The  structure  of  this  animal  was  compared  minutely  with  the  description  given 
by  Dr.  Baud  of  S.  Cn/stallina^  and  is  beyond  doubt  identical.  Plates  Viand  VII. 

FAMILY  II.     DAPHNIDifi. 

Bibliography . — Daphnidae,  Dana^  Rep.  Wilkes'  £xpl.  Exp.,  p.  1265. 

Dana,  Proc.  Amer.  Acad.  Sd.,  ii.,  1849. 

Daphnita,  Gray^  Cat.  Brit.  Crust.  Brit.  Mus.,  88. 

Daphniadae,  (part),  Baird,  Brit.  Entomos.  62. 
Characters, — FoUaceous  feet  ten.    Anterior  antennse  one  or  two-jomted. 

1,  Head  Inrge, 

Genus  1 .    Daplmia,  Muller,  (indnding  Ceriodaphnia  of  Dana,  which 

difter  in  the  shape  of  the  reticulations  of  the  shell.) 
Genus  2.    Moina,  Baird, 
Genus  8.    Macrothrix,  Baird  (including  Acanthocerus  of  Schodler.) 

2.  Head  short. 

Genus  4.  Lynceus,  Muller  (including  Eurycercus^  ChydaruSt  Piro' 
cant  ha,  Plenroxis,  Acroperus,  Campoterctis  and  Alona  ofdiffiannt 
authors,  until  some  valid  generic  characters  are  announced.) 

Genus  Daphnia,  Muller. 

Bibliography, — Daphnia,  Muller,  Zooj.  Dan.  Prod. 

Muller^  Entomost. 

Straus,  Desmarest,  Latreille,  etc. 

Monoculus,  Linnants,  Poda,  Blumenhachf  De  Geer,  etc. 
The  Daphniie  are  among  our  most  abundant  and  most  interesting  Entomosbaca, 
occurring  in  stagnant  water  everywhere,  they  are  very  prolific  and  YOtacioas. 
This  genus  is  confined  strictly  to  fresh  water. 

The  general  characters  will  be  gathered  from  the  description  of  the  tribe  and 
of  the  species.    The  superior  antennse  are  usually  rudimentary  and  hidden,  bot 
vary  with  the  sexes.    The  most  prominent  organs  are  the  inferior  anteniue, 
which  are  large  and  powerful.    They  consist  at  the  base  of  a  single  lazne,  flediy 
joint  which  has  all  possible  play  upon  its  attachments.    This  joint  suppoda  two 
branches  of  nearly  equal  length,  but  the  outer  is  usually  foor-jointed,  while  flie 
inner  has  but  three  articulations.    Each  of  the  last  three  is  funuBhed  iri&  a 
long  seta  which  is  jointed  at  the  middle,  and  usually  pednate,  fonning  a  ioe 
swimming  organ.    The  eye  is  a  large,  conspicuous  organ  near  the  ftont  aadii 
80  famished  with  muscles  that  it  has  a  semi-rotation.    This  organ  nm^ajprn  a 
proimnence  on  the  underside  of  the  head,  which  projects  backward  aoppoiling 
the  minute  antonna3  and  the  black  spot  before  noticed.    Baird  aa^  that  the  Cfe 
was  mistaken  by  one  author  for  the  stomach.    The  chief  gangilon  of  tbe  uetioiw 
system  lies  near  and  communicates  with  the  eye.    The  mouth  lies  at  tiie  back  of 
the  prominence  described,  and  is  armed  with  a  labrum,  a  pair  of  fnamfflilci  and 
a  pair  of  jaws.    For  particulars  of  structure  see  plate  IX. 
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The  digestive  system  is  the  most  conspicuous  part  of  the  creature  when  filled. 
It  is  then  often  of  a  brillant  green  color,  extending  along  the  whole  dorsal  region. 
The  oesophagus  is  short,  opening  into  the  stomach  just  behind  the  brain  gang- 
lion. From  this  point  the  stomach  curves  upward  and  extends  thence  through 
the  whole  length  of  the  animal.  The  contractile  vessicle  above  the  stomach  is 
quite  an  obvious  feature,  but  Gruithuisen  says  there  are  two  hearts,  one  venous, 
the  other  arterial,  but  this  is  probably  not  established,  though  the  existence  of  a 
dorsal  vessel  above  the  stomach  is  probable  from  analogy  and  observed  appear- 
ances. 

ITie  legs,  which  are  of  five  pairs,  vary  considerably,  but  the  same  plan  is  pre- 
served. At  the  base  of  each  is  a  brnnchial  plate  fufhished  with  fine  branchial 
filaments  corresponding  to  gills,  while  the  remaining  portions  of  the  leg  serve  to 
create  currents  of  water  toward  the  mouth.  The  result  is  a  vigorous  current 
between  the  legs  under  the  body,  which  transports  the  food  particles  to  the  max- 
illae. The  ovaries  are  along  the  sidei  of  the  abdomen,  and  the  ova  are  normally 
hatched  within  the  shell  of  the  parent  above  the  abdomen. 

These  creatures  have  been  supposed  hermaphroditic,  from  the  extreme  scarcity 
of  the  males,  but  they  are  in  this  respect  like  the  Aphides,  being  parthenogenetic. 
Besides  the  ova  which  are  hatched  within  the  shell  of  the  living  parent,  another 
method  is  seen.  The  outside  of  the  carapace  grows  opaque,  and  finally  two  spots 
appear  within  which  are  the  eggs.  When  the  moult  takes  place,  the  carapace 
with  its  burden  is  left  in  the  water  until  a  favorable  time,  when  the  eggs  hatch. 
This  obviously  is  a  protection  against  the  cold  of  winter,  for  the  ephippium,  as 
the  carapace  thus  loaded  is  called,  is  thick  and  homy.  The  ephippia  may  be 
observed  in  winter, floating  about  in  the  water,  often  in  abundance.  (See  plate 
IX.)  9 

Daphnia  Pulex. 

Bibliography, — Monoculus  pulex,  Linm&iiSf  Sys.  Nat.  10  Ed.,  i.,  635,  No.  4, 1758. 

Gmelin,  Syst.  Nat.  13th  Edit.,  i.,  2999,  No.  4. 

Poda^  Ins.  Mus.  Grsecus,  124. 

MulJery  Faun.  Insect,  Fredrichsdalens,  95. 

* Blumenbach,  Handbuch  der  Naturg.,  399. 

Manuel,  Enc.  nieth.,  VII.,  722,  No.  15,  t.265,  f.  1-4. 

■      Fabriciiis,  Entoml.  Syst.,  ii.,  497. 

Leach^  Encyc.  Brit.  art.  Entoml. 

Jurine,  Hist,  des  Monoc.,  85. 

Cuvier,  Tab.  Element.,  455. 

Daphene  pulex,  Muller,  Zool.  Dan.  Prod.,  199,  No.  2400,  1776. 
Daphnia  pulex,  LatreiUey  Gen.  Crust,   et  Ins.;  Hist.  Nat.  gen. 
et  pal^.,  des  Crust;  R^gne  Anim.  Cuv. 

Lamarcky  Hist.  Nat.  des  An.  s.  Vei-t.  Edit.t2,  V., 

181,  No.  1. 

Lamouelle^  British  Insects,  81. 

Straus f  Mem.  der  Mus.  d'Hist.  Nat.,  v.  t.  29. 

Demarest,  Consid.  g^n.  sur  les  Crust.,  372,  t.  54. 

Baird,  Ann.  Nat.  Hist.,  i.,  254. 

M.  Edwards,  Hist.  Nat.  des  Crust. 

Guerin,  Iconograph.  Crust.,  t.  33. 

Daphnia  pulex,  0.  Fabricius  Faun.  Greenland.,  263. 
Leach  Edm.  Encyc,  vii.  art.  Crastaceol. 


Daphnia  pennata,  Mutter,  Eatomoct.,  1. 12,  f.  4-7. 

Bote,  Han.  d'Hiii.  Nat.  des  Crust,  ii.,  280. 

Sehraak,  Faim.  Boic,  iii.,  264. 

Monoculus  palei  arboreacens,  Linn.  Syrt.  Nat.  4th  Edit,  96. 
Pulex  arboteKeuB.  Stcammerdam,  Hist.  Nat  Int.  Got.,  76,  t 

f.  o.  b.  c.  BiblJa  Natune,  86,  t.  31,  f.  IS. 

■ —  Gotxt  Naturfoscher,  pt.  7. 

Monoculus  pnlex  ramMDS,  Dt  Geer,  M^m.  pour  serrir  ft  I'Bii 

Ins.,  vii.,  442. 
Daphnia  ramoaa,  Koeh,  DeuUch.  Crort.,  h.  XXXV.,  1 18. 
Daphnia  media,  Koeh,  DeutBch.  Crust.,  h,  S5XVII.  t  1. 
Daphnia  ephippkta.  Kofh,  Deubich.  Cnut.,  h.  XXXV  1. 16. 
Puckron  branchu,  Trembtey. 

Water-flea  with  brancbinK  horns,  Baher,  Empl.  for  Micra*. 
Pan  aquatique,  JMot,  Observ.  d'Hiat.  Nat. 
Le  Perroquet  d'can,  Geoffrog,  Hist,  abr^g.  Ins. 
Vermes  minimi  rubri.  Merrett,  Pmax  Res,  Nat.  Brit. 
Animaletti  aquatici,  Bedi,  Asaervaz^m.  Open. 
Monoculus,  Bradtey,  Phil.  Occ.  of  Works  of  Nature. 
Le  Puceron  yerdatru,  Ledefmntler. 
Var.  1.  Daphnia  longispina,  Mutter. 

Laittillt. 

Bosc. 

Ramdohr, 

Lamarcle. 

Sh-aas.  ^ 

Demartit. 

M.  Eitaiards. 

Monoculus  lontfispinuB,  Fabrieiiig. 

Maiiutl. 

De  Geer. 

Schtrfftr. 

Var.  2.  Daphnia  majfna,  Stt-aut. 

Demareat. 

M.  E'lH-antg. 

Pfscriplion. — Carapax  oyal  or  Hub-quadranyilar,  tnuiBparent,  m<»«  or  li 
leUculated  on  all  or  part  of  the  surface.     Head  large,  more  or  len  beakod.   S 
perior  ontennH:  very  small.     Inferior  antennte  ffxnttg  and  ]onK.    The  Boperi 
anteanii^  hare  five  small  setce  at  the  apex,  while  the  inferior  pair  an  armed  wi 
the  usual  couiplemeut  of  selie,  which  in  this  species  an 
The  color  of  this  animal,  which  is  our  commonest  ax 
cies,  is  dependent  upon  the  food  taken  into  the  stomac 
nearl;  the  whole  length  of  the  hodj  in  all  the  sped 
clean  vegetation  tlie  intestinal  canal  is  of  a  brilliant  t 
times  it  is  dark  or  brownish.     In  England  they  are  0 
throughout,  but  1  have  uerer  met  with  such  here. 

The  earapax  is  terminated  posteriorly  by  a  seriated 
situated,  and  varies  also  with  tlie  age  of  the  animal, 
situated  at  the  upper  posterior  angle  while  in  othen  it 
the  posterior  aspect.    In  the  young  the  spine  is  long,  ■ 
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the  carapax  in  length,  but  at  each  .acce/'fe  moulting  the  spine  is  found  to  be 
shorter.  The  upper  pa  « of '  f  e  buc'y  has  "olu  projections,  one  of  which  is  longer 
than  the  others  and  seizes  ev'dc  A\  to  keep  the  ova  in  position. 

Dr.  Baird  says  tbi.  ''  (be  n^ii^e  is  muc^  smaller  than  the  female'*,  which  is  the 
case  in  nearly  r'.l  tbe  species,  ''r.*  d  Ibe  superior  antennsB  are  much  larger  and 
spring  fiom  odder  tbe  Ijoak  ii^sLaad  of  from  the  beak  itself.  The  inferior  extrem- 
ities of  tbe  vulves  ai-e  mo.e  densely  serrated  than  in  the  female." 

The  males  are  always  fewer  than  the  females.  The  motions  of  this  creature 
are  quick,  spasmodic  leaps  through  the  water,  and  it  often  presents  a  beautiful 
appearance. 

Daphnia  Vetula. 

Bibliography. — Daphne  vetula,  MulUr,  Zool.  Dan.  Prod,,  No.  2399. 

Daphnia  vetulo,  Strang,  M^m  Mus.  Hist.  Nat.,  V.,  t.  29,  f.  25-6. 

Baird,  Ann.  Mag.  Nat.  Hist.,  i.,  255,  t.  9,  f.  13. 

Daphnia  sima,  MulUr,  Entomost.,  91,  t.  12,  f.  11-12,  1785. 
Latreille. 

B08C. 

Ramdohr. 

Gruithuisen. 

Desmarest. 

Lamarch, 

M.  Edwards, 

m 

Koch, 

Monoculus  sima,  Givelus. 

Manuel. 

Jurine. 

Monoculus  laevis,  Fabricius. 

MoDOCulus  expinosus,  De  Geer. 

Monoculus  conchacus,  Donovaan. 

Ungeschwauzter-zackiger,  Wasserfloh,  Schopffer, 

Monoculus  nasutus  ( ?)  Jurine, 

Monoculus  pulex,  Sulger. 

Daphnia  congener,  Koch. 

Daphnia  expinosa,  Koch, 
Description. — In  size  like  Daphnia  pulex,  some  forms  of  which  it  resembles. 
Carapax  in  the  male  quadrangular  with  the  sides  nearly  parallel,  the  posterior 
prominence  being  near  the  dorsal  part  of  the  shell.  In  the  female,  however,  the 
prominence  is  near  the  middle  of  the  posterior  side,  while  the  carapax  is  widest 
near  that  extremity.  The  spine  usually  present  in  the  larger  Daphnidse  is  obso- 
lete, but  there  is  a  series  of  small  spines  or  teeth  on  the  upper  posterior  margin. 
The  lower  edge  is  strongly  ciliated.  The  carapax  is  strongly  lined  transversely. 
These  striae  arise  from  the  one  or  two  rows  of  hexagonal  cells  which  border  the 
lower  margin,  and  anastomose  occasionally,  giving  in  some  cases  a  reticulated 
appearance  to  the  shell.  The  head  is  very  small  proportionately,  rounded  in 
in  front,  and  rather  strongly  beaked  below. 

The  superior  antennae  are  quite  evident.  Inferior  antennae  large.  The  first 
joint  is  fleshy  and  stout,  margined  at  the  extremity  with  spines  and  sending  out 
three  branches,  of  which  the  two  large  swimming  organs  are  as  in  pulex,  having 
the  plumose  setae,  etc.  At  the  base  and  between  these  is  a  third,  consisting  of  a 
conical  pomt  with  a  broadened  base  ending  in  a  spinous  appendage.    The  scuta 
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of  the  head  seems  wider  and  less  arched  than  in  other  spedes.    Jaws  long  m 
ending  in  &  circle  of  fine  te«th.    Feet  as  mpulex. 

Seen  from  above  the  carapax  of  the  body  is  found  to  consist  of  three  piec 
The  first,  which  might  be  termed  the  scutella,  is  a  small  shield  a4joinin^  ti 
head,  and  the  two  principal  pieces  or  valves  of  the  shell  may  be  considered 
appendages  of  the  scutella.    These  pieces  may  be  compared  to  the  tergum  ai 
pleuron  of  trilobites.  ' 

The  structure  of  the  beak  and  its  relation  to  the  head  is  more  clearly  seen  tfai 
in  most  of  the  Daphniae.  The  head  shield  as  seen  from  below  is  tiansverae 
sub-oval.  Directly  in  front  and  very  near  the  anterior  margin  of  the  sknll  is  i 
eye,  filling  a  circular  elevation  reaching  the  antenor  margin,  and  sending  c 
posteriorly  a  ridge  or  straight  partition  which  divides  the  lower  aspect  of  tl 
head  into  two  basin -like  cavities.  This  ridge  terminates  in  the  beak  whadi  cai 
ries  the  superior  antennae  and  the  black  spot  which  Huxley  calls  an  ocolar  pi| 
ment,  but  by  other  authors  is  thought  to  be  attached  to  the  auditory  apparatu 
and  IS  termed  by  Dana  the  '^otolites'",  following  Schoder  in  so  consideiiiig  il 
(See  Plates  X.  and  XL) 

Daphnia  Mucronata. ' 

Bihliography. — Daphne  mucronata,  MuHer,  Zool.  Dan.  Prod.,  No.  2404, 1776. 

Dapnia  mucronata,  Muller^  Entomst.,  94. 

Desmarest.  Cons.  gfen.  Crust.  374. 

Latreille,  Hist.  Nat.  Crust.,  IV.,  229. 

Bosc,  Man.  d'Hist.  Nat.  Crust.,  ii.,  281. 

3f.  Edwards,  Hist.  Nat.  Crust,  iii.,  882. 

Baird,  Trans.  Berw.  Nat.  dub,  ii,  148. 

Monoculus  mucronatus,  Gtnelinf  Linn.  Sysl.  Nii, 

edit.  14th,  i.,  3,000,  No.  28. 

Manu£l,  Enc.  Mith.,  t.  265,  f.  19. 

J  urine.  Hist.  Nat.  Ifonoc.  187, 1. 14,  f.  1,  2. 

Monoculus  bispinosus,  De  Ge$r,  Mem.  Seirir.  Hist.  Tns.,  VII., 
463, 1778. 

Fahricius,  Ent.  Syst.,  iii.,  493. 

Daphnia  bispinosa,  Koch,  Deutsch.  Crust.,  h.  YIIL,  1. 1. 
Description. — General  shape,  as  seen  firom  above,  oval.  Lower  maigin  of  tin 
carapax  straight,  terminated  posteriorly  by  a  curved  spine.  Head  faFm»|pikr 
obtuse  in  front.  Eye  large.  Superior  antenn®  small.  Inferior  antenns  long 
Lower  part  of  the  carapax  ciliated.  Color  dark.  Dr.  Baird  sajs  that  tb 
form  of  the  head  varies  in  this  species,  being  sometimes  rounded  and  al  oUmc 
terminated  by  a  sharp,  somewhat  curved  point  directed  upwards. 

I  have  not  observed  in  any  of  the  many  specimens  seen  a  sharply  pointed  head 
and  though  this  point  casts  some  doubt  on  the  identification,  every  otiiar  pon 
in  his  description  seems  to  agree  very  well  with  our  species,  which  I  find  no  WV 
rant  for  separating  from  D,  mucronata  var.  obtuse  rottrata. 

Habitat. ^Sandy  Lake  (East  Minneapolis),  Clark^s  Lake,  Qnmj  LakB^  flb 
(^ee  PMe  XII.) 

Daphnia  (Ceriodaphnia,  Dana)  Retioulata.* 

Bibliography, — Monoculus  reticulatus,  Jurine,  Hist.  Nat.  MonoCt  139^1.14 


A         r\  J 
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Daphnia  reticulata,  Deamat'est,  Cons,  g^n  Crust.,  374. 
M,  Edwards,  Hist.  Nat.  Crust.,  iii.,  381. 

Bairdy  Trans.  Berws.  Nat.  Club,  ii.,  148. 

Daphnia  ventricosa  (?)  Koeh,  Deutsch.  Crust.,  h.  XXXV.,  t.  21. 
Daphnia  quadrangula,  MuHer^  Ent.,  90,  t.  13.  f.  4. 

Latreille,  Nat.  Hist.  Const.  IV.,  227. 

Monoculus  quadrangula,  Ginelin,  Linn.  Syst.  Nat.,  2999,  No.  24. 

Monocuius  quadrangularis,  Manuel,  Enc.  Mith.,  VII.,  723,  No.l5. 

Monoculus  quadrangulus,  Fabricius,  Ent.  Syst.,  ii.,  492. 

Note. — I  was  not  able  to  fully  satisfy  myself  that  this  is  certainly  identical 

with  the  species  described  by  Baird  but  there  are  no  good  reasons  for  believing 

it  a  distinct  species.    It  is  round  enough  for  D.  rotunda.    There  is  an  evident 

spine  on  the  posterior  angle  of  the  shell,  though  it  sometimes  is  almost  obsolete. 

The  reticulations  are  hexagonal  (?).    The  color  in  the  specimens  examined  is 

greenish,  and  moreover  the  superior  antennse  agree  better  with  reticulata  than 

rotundq.    The  size  is  small. 

Description. — Small  (.02  m.  or  over).  Carapace  oval  and  comparatively  very 
broad,  covered  with  hexagonal  markings.  Head  small  as  compared  with  the 
body,  and  more  nearly  at  right  angles  with  it  than  in  most  of  the  Daphnise. 
There  is  also  a  slight  depression  a  little  in  front  of  the  juncture  with  the  body. 
Superior  antenas  rather  larger  than  in  most  Daphniae,  and  somewhat  movable. 
Inferior  antennae  quite  large.    Beak  none.    Feet  as  in  the  larger  species. 

This  species  is  very  active  on  account  of  the  length  of  the  antennae,  which  have 
shorter  spines  (not  plumose)  than  D.  pulex.  It  presents  a  robust  appearance  in 
swimming  either  on  its  back  or  face,  since  it  is  much  broader  in  proportion  than 
most  other  species. 

Halntat. — Lake  Amelia,  Grassy  Lake,  etc.  Not  very  abundant  but  widely 
distributed. 

Baird  says  of  this  species:  **  The  ephippium  differs  considerably  from  that  of 
pulex.  It  is  more  rounded,  white  at  the  centre,  with  a  large  round  ampulla, 
containing  only  one  ovum.  When  the  animal  has  the  ephippium  on,  it  pos- 
sesses a  square  appearance,  and  is  the  D.  qaadrangula  of  MuUer.'' 

This  is  one  of  the  commonest  species  in  many  of  our  lakes,  while  in  others  it  is 
replaced  by  the  pulex,  for  as  yet  I  have  not  seen  them  both  in  the  same  locality. 
Habitat. — Grassy  Lake,  Lake  Amelia,  etc, 
(See  Plate  VIL) 

Daphnia  splnota,  Herrick. 

Description. — General  shape  of  the  Daphnia  pulex;  carapace  armed  at  the 
upper  posterior  margin  with  a  rather  long,  serrated  spme.  The  Grst  of  feet  are 
long,  bristled  at  the  extremity  as  in  young  specimens  of  D.  pulex.  The  anterior 
antennae  are  larger  than  in  pulex  and  two-jointed  and  setae-bearing  at  the  end. 
Posterior  antennae  exactly  as  in  pulex.  The  eye  is  nearer  the  antennae  than  in 
other  species,  but  the  most  striking  peculiarity  is  the  pointed  spine  formed  by 
the  front  of  the  head,  which  is  very  marked.  Carapace  not  obviously  reticulated, 
transparent. 

Habitat. — Found  in  Lake  Calhoun,  but  not  in  large  numbers.    It  seems  to  in- 
habit the  deeper  waters. 

(See  Plate  XIII.,  p.  1.) 
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6EKU8  Maorothrix. 

(Sig. — ^long  hair.) 

Bibliography. — Macrothrix,  Baird,  Ann.  Mag.  Nat.  Hist.,  XI,  87,  1843,  and 

XVII,  412;  Trans.  Berw.  Nat.  Hist,  dab,  ii,  149. 

Daphnia,  M.  Edwards ^  Hist.  Nat.  Crust.,  iii,  884. 

MuU^r  ( ?)  Entomost. 

LjTiceus,  Desmarest,  Cons.  Gen.  Et.  Part.  Croat.,  376. 

Monoculus,  Jumine^  Hist.  Monoc.  Grenerc 

Acanthocercas,  Schulder  Ericks,  1846. 

Macrothrix,  Dana,  Wilkes'  Exploe.  Exp.  Report. 
Characters. — Head,  beneath,  either  subacute  or  rather  obtuse,  anterior  ft«<:awTi« 

rather  long,  pendulous  from  the  beak,  eye  accompanied  hj% 

rather  large  black  spot  at  the  base  of  the  attennae;  aeta  from  first 

joint  of  anterior  branch  of  inferior  antennae  much  longer  than 

the  others. 

Macrothrix  agilla,   Herrick. 

Description. — Head  shield  (as  seen  from  above)  very  nearly  square;  body  car 
apace  pear  shaped ;  eye  smaller  than  in  Daphnia  and  accompanied  with  a  rather 
larere  black  spot  similar  to  the  obvious  spot  in  Lynceus,  but  even  larger.  Superior 
antennfe  very  lon^j^  in  comparison  with  other  members  of  the  family.  Inftnor 
antennie  rather  largfe,  armed  with  lar^  setae,  of  which  the  spine  from  the  end  d 
the  first  joint  is  extremely  elongate  and  plumose,  nearly  as  long  aa  the  hodj. 
This  joint  also  has  a  small  spine  on  the  opposite  or  upper  side  of  the  ramua. 

The  spine  from  the  second  joint  is  larger  than  in  Daphnia.  The  final  joiat 
bears  a  small  spine  also  in  addition  to  the  three  setae.  ^  (In  the  drawing  both  of 
the  rami  have  tlie  elonsr<ite  seta.  This  may  be  a  mistake  in  the  obaerYatioD, 
which  was  made  in  some  haste.) 

The  jaws,  feet,  and  posterior  segments  of  the  body,  are  ainulara  aa  fiur  u 
observed,  to  like  organs  in  Daphnia, 

Tho  lower  and  posterior  part  of  the  margin  of  the  carapace  bean  a  munbar  of 
long  stout  spines  directed  backward.  The  posterior  body  filamenta,  inflt4iai!  of 
being  simple  or  only  plumose,  are  divided  at  the  extremity  into  four  sBaUfatktieii 
forming  a  tassel  or  brush  at  the  end. 

The  intestine  is  not  convoluted  but  is  more  abruptly  curved  and  depreaaed  near 
the  head  than  in  Daphnia,  thus  approaching  Lyticeus, 

The  motions  of  this  interesting  animal  are  lively  and  impetaoua,  it  bemg 
assisted  by  the  long  filaments  of  the  antennae,  which,  with  the  body  apinea  and 
strong  teeth  of  the  shell,  give  to  it  a  spider  like  aspect. 

This  species  difters  materially  from  any  described  by  fiaird,  Or  any  other  amUior 
with  which  I  am  familiar,  but  even  if  the  elongate  filaments  ahonld  prore  to  ba 
common  to  both  rami  of  the  antennae,  it  must  fall  in  this  genua. 
Habitat.— Only  observed  in  Rocky  Lake,  a  small  pool  near  Eaat  IffinneapoKa, 

Plate  XfV. 

GENUS  Lynceua,  MuUer. 

This  genus  was  rejected  by  Dr.  Baird  who  founded  upon  ita  lenuoiia  a.niimW 
of  genera,  most  of  which  were  rejected  in  turn  by  Prof.  Dana,  who 
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LynceuSf  Eurycercus  and  Alona, 

LynceuS'^Eurycercus  of  Dr.  Baird. 

Eurycercus^'ChydoniSy  Percantha  and  Pleuroxiis. 

Alona—AUmat  Acroperus  and  Campiocercus, 

In  the  f<enu8  Alona,  he  says,  the  beak  diverges  from  the  body  at  a  large  angle 
(60"  to  90*)  with  the  shell  adjoining,  while  in  Lyncetts  it  is  usually  curved  par- 
allel to  it 

But,  as  Dana  himself  admits,  the  distinctions  are  of  doubtful  importance,  and 
it  would  seem  preferable  to  retain  MuUer's  old  genus  instituted  for  all  of  these 
forms  than  to  further  complicate  the  matter  until  a  large  amount  of  material 
shall  be  gathered  and  compared.  The  species  observed  will,  therefore,  be  briefly 
described  and  the  probable  place  in  the  rejected  genera  indicated. 

Lynceut  macrourut.    MuUer. 

Bibliography. — Lynceus  macrourus,  MuUer^  Dan.  Prod.,  2397. 

LatreiUe,  Hist.  Nat.  Crust.,  207. 

M,  Edwards,  Hist.  Nat.  Crust.,  iii.  388. 

Monoculus  macrounis,  Genelwj  Syst.  -Nat.,  3008,  No.  65. 

Monoculus  macrourus,  Manuel,  Enc.  Mith.,  vii,  733,  No.  68. 

Fah'iciuSy  Ent.  Syst.,  ii,  499. 

Camptocercus  macrourus,  Baird,  Ann.  and  Mag.  Nat.  Hist,  ii; 
Tntns.  Berw.  Nat.  Club,  ii,  150;  British  Entomost.  p.  128. 
Descriptian. — Carapace  pear-shaped,  transparent,  finely  lined  longitudinally, 
sinuated  on  the  lower  margin,  which  is  ciliated  tor  mobt  of  its  length.  Head 
rather  small,  with  a  short,  blunt  beak  projecting  straight  downwards.  Superior 
antennae  rather  large,  situated  about  half  way  from  the  extremity  of  the  beak  to 
the  body.  Inferior  antennae  long,  with  long  set«  at  the  extremity,  eyes  small,  first 
pair  of  feet  large,  abdomen  very  long  and  slender,  serrated  with  well  marked 
teeth  on  the  posterior  edge  and  terminating  in  the  usual  pair  of  claws.  The 
extreme  length  and  narrowness  of  the  abomen  formed  the  basis  of  the  genus 
camptocercus  of  Dr.  Baird,  this  species  being  the  only  one  described  under  it. 
The  intestine  is  convoluted,  and  there  is  an  opening  near  the  juncture  of  the  last 
segment  of  the  abdomen  with  the  rest  of  the  body  from  which  a  long  vessel 
begins  and  extends  above  the  stomach,  as  at  (a)  Fig.  1,  Plate  XV.  This  epecies 
is  quite  abundant. 

Lynceus  quadrangularis,  Muller. 

Bibliography. — Lynceus  quadrangularis,  Muller,  Zool.  Dan.  Prod.,  No.  2393, 

1876. 

Latreille,  Hist.  Crust.,  208. 

Baird,  Trans.  Berw.  Club. 


—  M.  Edwards,  Hist.  Crust.,  iii.,  388. 

—  Koch,  Deutsch.  Crust.  L.  XXXVI. 


Monoculus  quadrangulus,  Gmelin,  Maduel. 

Monoculus  quadrangularis,  Fabricius. 

Monoculus  stiiatus(  ?)  Junne. 

Alona  quadrangularis,  Baird,  Ann.  and  Mag.  Nat.  Hist.,  ii.  92 

Trans.  Berw.  Club,  ii.  151; 

Entomostraca,  p.  131. 
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Thscrljjtion. — Carapace  ovate  quadrangalar,  but  somewhat 
>oiiKf  specimens  quite  abruptly  roanded  on  the  poeterior  margin,  whDe  in  otiien 
it  is  almost  truncate;  shell  of  a  yellowish  or  brown  color,  heayily  niaited  and 
ciliated  l>elow.  Beak  blunt,  varying  in  po«ition  in  different indiridnals.  Abilo- 
men  fiat,  sinuated  at  the  extremity  and  bearing  long  daws.  Anterior  antenns 
of  moderate  size.     Eye  rather  large.    Larger  antennae  rather  lonir* 

Total  length  betwc^en  .03  and  .04  in.  This  species  is  also  qmte  abondanl, 
and  if  I  am  nght  in  referring  it  to  the  L.  9ua«^ra/t^u2an>  of  Mailer,  is  quite  Tin- 
able.  Drawings  made  from  individuals  collected  at  diffanent  locaHtea  on  oom- 
parison  show  minute  differences  of  form  and  markings.  The  intestine  is  stronsff 
convoluted  in  this  species,  but  the  dark  color  of  the  shell  usually  intetfem  wfth 
oVjservations  of  the  organs  within. 

Plate  XV.  fig.  2. 

Lynceus  sph»ricut,  Muller.  (?) 

BIbliof/rapht/. — Lynceus  sphaericus,  Muller. 

Latreille, 

'-Lamarck, 

Desmarest, 

Ba  ird. 

3/.  Edtrai'ds, 

Prichard, 

Koch. 

Monoculus  sphaericus,  Gmelin, 

Manuel. 

Fabricitis, 

Jurine. 

Monoculus  infusoriuSf  Schrank, 
Eichorn, 


Chydorus  Mullen,  Leach. 

Chydorus  sphaencus,  Baird,  Ann.  and  Mag.  Nat.  Hist.  iL  89, 1 2; 
Brit.  Entomst.  p.  126. 

Description. — Baird's  description  of  this  species  is  applicable  to  any  onfi  rf 
several  almost  equally,  and  the  only  recourse  seems  to  be  a  reliance  onthefigoxs 
he  gives  with  which  our  species  seems  to  correspond  quite  well. 

The  shell  is  round  and  nearly  blunt  behind,  the  antennae  are  quite  small,  lO 
that  the  animal  rolls  slowly  along  like  a  corpulent  sailor  on  land.  Not  enoogh 
attention  has  been  devoted  to  this  and  the  following  speciee  of  the  geDU. 
Length,  .03  in.    Plate  XlII,  fig.  2. 

Lynceus  sp.? 

See  L.  (Pleurus)  trigonellus,  P.  undnatus  etc.  cf  Baird« 

The  animal  figured  in  Plate  XIT,  Fig.  3,  evidently  belongs  to  the  genuPlNi- 
roxus  of   Baird.    In  examinmg  several  specimens  the  turned  up  betk  ViS 
found  in  several  cases  while  in  others  it  was  seen  as  represented  at  (8lii)  of  tihl 
same  plate.    Dr.  Baird  separated  two  species  on  the  gionnd  of  tibia  THii4i||lli    I 
but  it  does  not  seem  to  be  a  specific  character.    The  length  Js.ORI*  *^**^    ^ 
species  seen,  and  except  that  the  shell  is  longer  in  proportion,  affiiOi  fi 
with  L.  trigonellus,  Muller. 
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Lynoeus  sp.? 

Another  member  of  the  genus  differing  from  any  description  met  with  is  shown 
in  plate  XYI.  It  is  the  smallest  form  seen,  not  exceeding  .02  in.  The  feet  are 
proportionally  large,  as  is  the  eye^  while  the  antennae  are  quite  small. 

FAMILY  Bosminids. 

This  family  has  been  i-emovcd,  by  Prof.  Dana,  ( justly  it  would  seem  to  us) 
from  Dahpnidce,  The  general  appearance  is  unique,  and  the  characteristics  of 
the  superior  antennae  places  the  only  member  in  the  single  genus  composing  this 
family  at  quite  a  distance  from  Daphnia  and  its  allies. 

Characteristics, — Foliaceous  feet,  ten  in  number;  anterior  antennae  elongate  and 

many-articulate. 

GENUS  Bosmina. 

Bibliography , — Daphnia,  3f.  Edwards. 

Desinarest. 

Baird. 

Monoculus,  Jurine. 

Lynceus,  Muller. 

Latreille. 

Bosmina,  Baird,  Trans.  Berw.  Nat.  Club,  1845 ;  Ann.  Mag. 
Nat.  Hist.  VI.,  412. 
Note.    (Name) — **Bosmina,"  a  daughter  of  Fingal. 
Generic  characters. — Superior  antennae  long,  curved,  cylindrical,  consisting  of 

many  small  articulabons,  and  projecting  from  the  extremity  of 

the  beak;  inferior  antennae  small  as  compared  with  size  of  the 

body, 

Bosmina  longirostrit. 

Bibliography. — Lynceus  longirostris,  Muller,  Zool.  Dan.  Prod.,  No.  2394;  Ento- 

most.,  76. 

Latreille,  Hist.  Nat.  Crust.  IV.,  206. 

Fahrichis,  Ent.  Syst.,  ii.,  499. 

Monoculus  comutus,  Jurhie,  Hist.  Nat.  Monoc. 
Daphnia  comuta,  Desmorest,  Cons.  Gen.  Crust. 

Baird,  Ann.  Mag.  Nat.  Hist,  ii.,  257. 

M.  Edward,  Hist.  Nat.  Crust.,  lii.,  382. 

Bosmina  comuta,  Baird,  Trans.  Berw.  Nat.  Club. 
Eunica  longirostris,  Koch,  Deutsch  Crust.,  h.  XXXV.  t.  28. 
Description. — General  form  varying  from  nearly  square  to  an  irregular  pear 
shape  (the  large  portion  anterior);  carapace  terminated  on  the  lower  posteiior 
margin  by  short,  curved  spines.  Head  of  moderate  size,  eye  large,  superior  an- 
tennae long,  projecting  from  the  beak,  consisting  of  many  articulations,  tne  sev- 
enth joints  furnished  with  setse.    Inferior  antennae  small.    Ova  few. 

The  length  of  this  animal  is  less  than  .02  in.,  which  makes  it  a  difficult  matter 
to  dearly  discover  the  structure  of  the  organs. 

The  superior  antennae  are  nearly  immovable,  and  being  closely  in  juxtaposition, 
give  the  appearance  of  a  long,  jointed  beak  or  trunk.    In  fact,  the  first  idea . 
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Euggested  by  tbU  biz:arre  creature  is  a  pecnliiir  bnrleMiDe  iKi  Ute  ■tgptMi't     ft 

requires  favorable  li^ht  and  a  high  power  to  atudy  Uie  nofauQ  of  ths  aataoM. 
The  feet  are  apparently  wider  than  in  Daphnia.  Under  a  bvonUe  UgU,  ttu 
carapace  itiseen  to  be  reticakti^d  with  hezagonal  cetla  (at  lewt  near  tbe  edge)  Bid 
i«  covered,  in  some  npedmena  at  least,  b;  exceedingly  minata  tabeidea.  Tbe 
motion  is  st^ad)-.  progressiTe,  and  not  saltatory,  aa  in  many  DaphHUB,  whick  ii 
due  iag  in  Lynceie)  to  the  shortnegs  of  the  antennx.  The  spedea  from  ^lidi 
this  description  is  drawn  maj  be  distinct  from  the  longirotirU  of  Band,  but  on 
comparing  both  alcoholic  specimeni  and  dnt wings  made  from  living  speamaia,  no 
differences  ol  importance  were  detected.  Thereticolated  and  tatwrcol^ed  naton 
of  the  iibell  may  l;e  a  local  variation,  or  may  have  easily  escaped  hia  notke.  Hw 
fonii  of  the  shell  demon^tnibly  varies,  and  so  probably  does  theuambvof  ^i|«- 
rcnt  joints  to  the  superior  antennce.  The  spedes  was  fonnd  in  only  one  kxatity, 
having  been  dippi-d  with  a  bottle  from  the  bottom  tbrongb  the  ice.  bat  the  time 
of  collection  19  lost.  Later,  careful  search  was  made  durinft  auflunn,  bat  no 
specimens  rewarded  the  pains.  The  markings,  and  jointing  of  the  rniW" 
would  make  good  tests  I'or  microscopes  of  moderate  power,  for  such  aa  an  inlo- 
ested  in  this  aubject, 
llalrildl. — Jolm!«on'^>  lake,  Minneapolis. 
(S(«  Plate  XVIl,) 

TRIBE  iti.  CTPROtDEA.    Dana. 

Chifivclei-x.—Dana  gives  the  following:    "  The  Cypioidea  differ  from  all  atbK 
Crustacea  except  the  Lemtpolds  [and  SolaloHa]  is  the  abMact 
of  the  pairs  of  appendages  belonging  to  all  Uie  nonnal  c^hib^ 
thoracic  segments  posterior  to  t^e  eighth,  tiiat  ia,  to  tbe  u 
posterior  of  these  segments.    The  laat  two  of  thMe  aii  iNJis 
are  obsolete  in  all  the  Lophropoda;  and  i 
Da}ihnioi\<ta  the  ^t  four  of  Hiem  ar«  n 
together  with  also  another  pair,  next  an 
The  pairs  of  appendages  pretsent  in  the 
the  mandibles,  in  number  four  pairs,  are 
tween  mouth  and  legs."    This  tribe  embi 
one  of  which  is  represent*!d  in  ont  loculil 
gcuerul  characters  of  the  oceanic  family  wc 
to  the  other. 

FAuiLT  I.  Cyprlda.    Dana. 

C'ioraf/cj-s.— Antenna:  of  the  second  pair  Bubt«et«,  three 
dibks  two-branched,  the  main  branch  oi 
the  extremity,  the  minor  branch,  or  palpus 
remote  from  the  apex  of  the  mandible;  ey 
united,  minute,  with  spherical  lenses. 
*  more,  slender  and  pediform. 

SUB-PAMILT  1.  CTPIIIN.S.     Dftua. 

Sil/liogmplii/. — Cypris,  MidUr  and  others. 

Cyproidea  (in  part)  M.  Edteardt,  Hist.  Nat  urn 
Cypridac  (in  part)  Baird,  Trans.  Berw.  CInb.  ii| '. 
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Cyprid^,  Bairdy  Brit,  Entomost,  p.  130. 
Character's. — Feet,  two  pain;  anterior  slender  and  pediform,  posterior  weak; 

Abdomen  elonjfate,  bearing  two  clawed  appendages. 
The  cyprinse,  in  common  with  all  the  members  of  this  tribe  are  enclosed  in  a 
brittle,  mussel-like  shell  which  hides  from  view,  in  general,  all  of  body  and 
members,  except  the  extremities  of  the  two  pairs  of  antennae  and  a  pair  of  feet. 
They  vary  in  size  from  an  animal  of  suflBcient  size  to  be  easily  watched  with  the 
naked  eye,  and  resembling  a  small  Unio  in  shape  and  color,  to  creatures  so 
minute  that  it  is  with  the  greatest  difficulty  that  the  valves  of  the  shell  are 
removed  without  destrojang  the  parts  within  completely.  This  peculiarity  of 
these  ammals  renders  them  among  the  most  difficult  in  all  this  order  to  study. 
The  shell  is  usually  opague,  and  sometime  beautifully  colored  and  fringed. 
When,  however,  the  soft  parts  within  are  separated  from  the  crustaceous  envelope 
the  beauty  and  peculiarity  of  the  structure  well  repays  the  student.  The  shell 
is  composed  of  two  valves,  which  are  only  united  for  a  short  part  of  the  dorsal 
margin,  and  which  are  held  together  by  muscles  which  are  under  the  control  of 
the  animal.  These  valves  are  symetrical  with  each  other  in  general  and  are 
covered  by  a  sort  of  varnish,  which  seems  to  repel  the  water  s©  that  when  the 
creature  takes  air  within  the  valves  of  the  shell,  and  hence  floats  upon  the 
surface  it  is  impossible  to  cover  it  with  water  to  prevent  the  glitter  from  the 
surface,  while  the  air  within  prevents,  by  its  refraction,  a  view  of  the  interior 
in  such  as  are  transparent.  On  removing  the  shell  the  body  is  seen  to  consist  of 
two  parts,  of  which  the  anterior,  or  cephalothorax,  is  considerably  the  larger 
and  is  furnished  with  organs  as  follows:  first,  the  eye,  situated  on  the  upper 
portion  of  the  anterior  aspect,  which,  according  to  Baird,  has  no  crystallines. 
By  Dana,  however,  two  lenses  are  described;  second,  the  superior  antennae,  which 
are  in  general  seven -join  ted,  and  setigerous.  These  organs  are  always  kept  in 
vigorous  motion  when  the  animal  swims.  The  setae  are  sometimes  plumose;  third, 
the  inferior  antennae.  These  are  more  like  feet  than  antennae  and  are  five-jointed, 
and  in  one  genus  abundantly  covered  with  (sometimes  plumose)  setae.  In  all 
they  are  furnished  with  strong  claws  at  the  extremity;  fourth,  mandibles,  which 
are  composed  of  two  parts,  the  main  portion  consisting  of  a  triangular  plate 
terminating  below  m  a  curved  neck,  bearing  at  the  end  a  number  of  teeth.  From 
the  base  of  the  neck  arises  a  second  portion,  which  is  three  or  four-jointed  and 
setigerous.  From  the  end  of  the  first  ioint  of  this  palpus  springs  a  small  plate 
(branchial?)  which  has  several  fine  filamenjts;  fifth,  first  pair  of  maxillae.  These 
organs  consist  of  a  basal  portion  and  the  proper  maxillae  which  are  of  two  rami, 
each  ramus  being  furnished  with  setae.  There  is  also  an  attached  branchial  plate 
extending  within  the  shell  directed  upwards  and  backwards;  sixth,  maxillipeds. 
These  organs  vary  in  Cypris,  As  figured  by  both  Dana  and  Baird,  they  ai;e  of  two 
rami,  or  have  a  "maxillary  process,"  but  in  the  species  of  Candona  here  figured 
they  seemed  to  resemble  the  maxillipeds  of  the  Cyclopoidea;  seventh,  first  pair  of 
feet.  These  are  five-jointed  and  terminate  in  a  strong  hooked-claw  which  is 
directed  forward,  opposing  the  second  pair  of  antennae. 

The  second  portion  of  the  body  or  abdomen  has  but  two  sets  of  appendages^ 
which  are  the  second  pair  of  legs  and  the  caudal  stylets.  The  second  pair  of  legs 
are  slender  and  four-jointed,  and  are  directed  backward  along  the  abdomen. 
The  caudal  appendages  are  long  and  terminate  in  two  claws.  The  anus  opens 
between  tbem.  Of  the  other  organs  httle  or  nothing  is  known.  Baird  was  in 
doubt  whether  they  were  hermaphrodites  or  one  copulation  sufficed  to  render 
the  mother  and  her  offspring  fertile  for  hfe,  as  in  Daphnia.    I  have,  however^ 


observed  copulation  in  Cypris^  and  the  peculiar  organs  represented  in  the  p 
of  Cifpris  seem  to  be  restricted  to  the  male,  bo  that  it  is  certain  that  the  8( 
are  distinct. 

These  minute  creatures  moult  frequently,  casting  off  in  the  process  the  m: 
test  hairs  as  well  as  the  shell. 

This  sub- family  contains  two  genera,  both  of  which  are  represented  by  a 
abundant  species  withm  our  limits. 

GENUS  1,    Cypris,  Muller. 

Characters. — Antenna;  of  the  second  pair  furnished  at  the  end  with  a  bandl( 

long  hairs,  by  means  of  which  the  animal  swims  freely  in 
water.    The  structure  is  that  of  the  sub-family. 
It  is  very  difficult  to  characterize  the  species,  and  it  will  be  necessaiy  to  i 

chiefly  on  the  figures,  since  there  is  little  yariation  in  internal  structure  betw 

the  species. 

Cyprit  vidua,  Muller.  (?) 

Blhliographij. — Cypns  vidua,  Muller^  Zool.  Dan.  Prod.  No.  2884. 

Latreilk,  Hist.  Nat.  Crust.,  IV.  245. 


-Bosc,  Man.  d^Hist.  Nat.  Crust. 
•Desmaresiy  385,  t.  55,  p.  4. 
-Baird,  Trans.  Berw.  Club,  ii.  152. 


■M.  Edwards,  Hsst.  Nat.  Crust.,  iii.  399. 


Monoculus  viduuB,  Gmelin,  linn.  Syst.  Nat.,  3002,  No.  42. 

Mamiel,  Enc.  M(5th.,  vii.,  726,  No.  36. 

Jurine,  Hist,  Nat.  Monoc.,  175. 

Bees,  Cyclopedia,  art.  Monoc. 

Monoculus  viduatus,  Fabricius,  Ent.  Syst.,  ii.  496. 
( I  here  give  Dr.  Baird's  description  verbatim  for  comparison  with  the  figure 
Description, — *'  Shell  of  oval  form,  a  little  sinuated  on  the  under  maigm,  n 
beset  all  round  with  dense,  fine,  short  hairs.  The  color  is  duU  white,  andtl 
valves  are  distinctly  marked  with  three  black,  somewhat  waved  laaciflB  numn 
transversely  across  the  shell  at  equal  distances,  the  most  anterior  of  the  tfan 
being  smallest.    Posterior  margin  rather  narrower  than  anterior." 

This  species,  if  it  be  the  one  figured  beyond,  is  the  most  abondani  of  tli 
family  here,  inhabiting  all  the  pools  and  lakes.  It  is  quite  small,  appearing  as 
small  spQck,  either  floating  on  the  surface  or  swimming  rapidly  aboot,  with 
sort  of  running  motion,  reminding  one  of  the  haste  of  an  excitable  man,  in  i 
seeming  uncertainty  and  briskness.  In  figure  1,  the  shell  is  represented  as  tna 
parent,  to  indicate  the  position  of  the  organs.  The  size  and  shape  of  the  dai 
bands  upon  the  shell  vary  in  different  individuals. 
(See  Plate  No.  XVII.  fig.  1.) 

Cypria  neglecta,  Herrick. 

This  species  is  apparently  different  from  any  other  which  I  have  seendeterilM 
The  size  is  very  small,  little  exceedmg  .01  in.  in  length.    The  shape  !■-  ■ 
from  the  side,  a  very  perfect  oval,  not  sinuate  below,  bat  nancowot 
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than  in  front.  The  lower  edge  of  the  shell  is  rather  straight,  while  tlie  upper 
narrows  behind,  to  form  the  more  acute  apex.  The  color  is  dull  white,  without 
markinjapi  of  any  kind.  The  shell  is  more  gibbous  than  any  of  the  other  species 
seen,  imd  is  quite  glabrous. 

The  antennae  and  feet  are  not  protruded  as  far  as  in  vidua.  This  species  is 
also  abundant. 

Plate  No.  XVII.  fig.  2. 

GENUS  Candona,  Baird. 

Baird's  Brit.  Entomost.,  p.  151. 

Oiaraclfvs. — Distinguished  from  Cypris  by  the  absence  of  the  tuft  of  long  hairs 

on  the  secondary  antenna?,  and  the  consequent  creeping  method 
of  locomotion,  and,  perhaps,  by  a  difterence  in  the  form  of  the 
maxiliipeds. 

Candona  ornata.    Herrick. 

Resembles  in  size  C.  lucens  of  Baird,  and  is  of  somewhat  the  same  shape. 
The  lower  posterior  margin  is  acute,  the  lower  margm  is  smnated  and  the  whole 
margin  is  beset  with  hairs.  The  edge  of  the  shell  is  also  bordered  by  a  series  of 
of  markings;  the  antenna;  of  the  second  pair  are  totally  without  setae  as  far  as 
observed;  the  shell  is  white  and  opaque  with  pearly  lustre.  This  species  is  not 
very  gibbous.    (See  Plate  No.  XX.,  Fig.  1.) 

Candona  ( ?)  alongata.    Herrick. 

Shell  reniform,  very  elongate,  white,  glabrous;  the  umbones  of  the  valves  are 
about  two-thirds  the  distance  from  the  anterior  to  the  posterior  dorsal  margin ; 
the  portion  of  the  shell  anterior  to  the  prommence  thus  formed  is  narrower  than 
the  posterior.  It  is  questionable  whether  this  be  a  member  of  the  genus 
Candotta  or  in  reality  a  Cypi-is.  The  animal  is  quite  large  and  the  stracture  was 
more  clearly  made  out  than  in  the  above.  The  same  pair  of  bodies  seen  in  the 
male  Cypris  vidua  was  found  in  this  animal,  the  form  of  the  maxiliipeds,  more- 
over, was  found  to  differ  from  that  given  under  the  genus  Cypris  by  Dana.  It 
is  to  be  hoped  that  some  one  may  be  able  to  devote  a  little  patient  study  to  this 
group  and  clear  up  the  habits  and  struiture  as  well  as  the  history. 

SUB-FAMILY   II.   CYTHERIN.*:. 

Cytheridse,  Baird,  Brit.  Entomostraca,  162. 
Characters. — Feet  six,  all  slender,  alike  and  pediform. 

Genus  1,    Cythere,  Midler. 
Shell  thin  and  light,  tail  short. 
Genus  2.    Cythercis,  T.  R.  Jones. 
Shell  corrugulate  or  tuburculate,  animal  unknown. 

FAlflXnr   II.      IIALOCYrRIDiB. 

Thia  family  includs  two  sub-families  and  three  genera  of  oceanic  spedea  di£fer- 
ing  in  almost  all  the  organs  from  the  above. 


SUB-ORDER  PHYLLOPODA.     (sig.  Leaf-footed.) 

BibJiographij.—FhyWopodsL,  Latreille,  Hist.  Nat.  Crust.,  IV.,  130, 1802. 

Leach,  Diet.  Sc.  Nat.  XIV.,  art.  Entomost. 

M,  Edwards,  Hist.  Nat.  Crust.,  iii.,  351. 

Desmarest,  Consid.  Gen.  Crust.,  357. 

J.  E.  Gray,  Synops.  Brit.  Mus.,  1842. 

Burmeister,  Organiz.  of  Trilobites,  34. 

Lucas,  Explor.  Sc.  de  I'Algerie,  Crust.,  81. 

Phyllopa,  Latreille,  Cuv.  R^gne  Anim.,  IV.,  171. 

Branchio pedes  Lamellipedes  and  Branchiopodei,  Gean3(m  paxt 
Lamarck,  Hist.  An,  S.  Vert.,  V. 
Characters. — Number  of  abnormal  feet  greatly  multiplied. 

TRIBE  I.     ARTEMIOIDEA. 

Family  1. — Artemiodae  (Branchipodidae.) 
Family  1.-  Nebaliadae. 

TRIBE   II.      APODOIDEA. 

Family  1. — Apodidte. 

TRIBE  III.      LIMNADIOIDEA. 

Family  1. — LimnioidsB  (Estheridse.  ?) 

ARTEHIOIDEA. 

Bibliography. — Branchipiena,  Edwards, 

Branchiopoda,  Leuch, 

Branchipodidae,  Baird, 
Characters. — Cephalothorax  many-jointad,   either  covered  by  the  carmniW  0 

not.    Appendages  of  the  cephalothorax  many,  fohaoeoiii  iiM 

branchiform.  Eyes  peduncled. 
Artemioidea  includes  Chirocephalus,  (Branchipus)  Eulitnene,  ArtemtOt  Bf8» 
chinecta,  Eahranchipus,  Streptocephahis,  Nebalia,  etc.  These  agree  in  baTiBf 
peduncled  eyes,  divided  posteiior  thoracic  legs  and  a  straight  abdomen  tenni' 
nated  by  spmes  or  plates.  This  tribe  is  quite  naturally  divided  into  the  tm 
families  of  which  Nebalia  constitutes  the  one,  while  the  remaining  gemam  fill 
quite  readily  into  the  other. 

FAMiLT  Artemiadao. 

Biblioy rap hy. — B ranch ipoda,  Leach 

Braiichipiens,  Edwards, 

Branchipidsp,  Burtneister, 

Branchipuaidte,  Baird,  1845. 

Branchipodidae,  Baird,  later. 

Most  modern  aulhors. 

Characters. — Cephalothorax  many-articulate  as  far  as  the  head,  but 

coveiin<>^  the  body.    Feet  fbliaceous  and  numerous. 
Dana  subilivide.>  this  family,  forming  of  the  genus  Eulimens,  which  has  til 
two  branchial  feet,  the  sub-family  Eulimenince,  leaving  ChiroeepkaimM^  A 
etc.,  as  the 
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SUB-FAMILY  CHIROCEPHALINiE. 

Characters — Body  slender,  abdomen  long  and  many  jointed,  antennae  of  the 

second  pair  in  the  female  very  short  and  broad,  while  those  of 
the  male  are  prehensible. 

GENUS  Chlrooephalus.    (Sig.  hand-headed.) 

Bibliography. — Chirocephalus,  Prevost,  Jour,  de  Rhys.,  Ivii.,  37,  1803. 

Thompsoft. 

Branchipas,  M.  Edwards. 

Fischer, 

Latreille, 

Desntarest. 

Guerin, 

Lamarck f  etc. 

Ino,  Schrank,  1803. 

—  Oken, 

Cancer,  Shaiv. 

Some  member  of  this  sub-family  was  found,  during  the  autumn  months,  in  a 
pool  by  the  road-side  but  no  accurate  drawings  were  made  and  attempts  to 
re-discover  it  have  failed,  so  it  remains  uncertain  what  species  it  was.  A  figure 
is  given  of  Chirocephalus  diaphantis  and  the  following  discnption,  mostly  from 
Dr.  Baird's  work,  will  serve  both  for  a  better  understanding  of  the  genus  and 
for  comparison,  when  other  specimens  are  obtained. 

The  head  consists  of  two  segments,  the  posterior  of  which  is  more  slender 
than  the  anterior,  and  is  usually  called  the  *'neck.** 

The  antennae  are  very  important  in  the  whole  group,  as  furnishing  basis  for 
classification.  The  superior  antennae  are  alike  in  male  and  female,  and  are 
filiform,  straight,  many-jomted,  and  veiy  flexible.  At  the  extremity  are  a  number 
of  small  setae.  The  joints  of  these  antennas  are  with  difficulty  seen.  The  length 
equals  the  head.  The  inferior  pair  of  antennae  are  curious  organs,  from  which 
the  genus  derives  its  name,  and  have  been  mistaken  for  madibles  and  various 
other  entirely  different  organs. 

They  are  essentially  prehensile  organs,  and  consist  chiefly  of  two  large  appen- 
dages, which  occupy  the  forepart  of  the  head,  and  are  curved  downward  toward 
the  thorax.  They  are  articulated  about  the  middle  of  their  length;  the  first  joint 
bemg  large  and  fleshy  and  having  a  short,  movable,  conical  appendage  6n  its 
external  edge;  the  second  being  curved,  cylindrical,  somewhat  flattened  at  its 
extremity,  and  bearing  a  stnmgly  toothed  process  at  the  base. 

Arising  from  the  base  of  the  first  joint  of  each  of  these  appendages  is  another 
set  of  organs,  called  by  Shaw  "the  trunk.''  These  each  consist  of  a  long,  flat, 
curved,  very  flexible  body,  composed  of  many  short  joints  the  edges  of  which  are 
acate,  giving  a  toothed  sppearance  to  this  organ.  From  the  outer  edges  of  these 
arise  four  long  and  flexible  appendages,  which  are  toothed  near  the  end,  and 
also  a  triangular  plate  which  is  folded  like  a  fan  when  not  in  use.  (This  is 
removed  in  fiigure  b  of  plate  1,  but  shown  at  d.)  These  organs  are  generally 
carried  rolled  under  the  head,  somewhat  in  the  manner  of  the  proboscis  of  a 
butterfly,  being  only  visible  externally  as  a  protuberance. 

These  prehensile  organs  are  used  in  retaining  the  female  during  copulation. 
In  the  female  they  are  much  more  simple,  being  simply  two  flexible,  horn-like 
bodies,  carrying  none  of  the  appendages  which  pertain  to  the  male. 


The  f  yer^  are  large,  convex  and  oompound,  and  are  dtoated  on  niftiier  laxge 
perluncle^,  wHk  h  are  movable;  the  moath  consisting  of  a  labnnn,  apair  of  mail- 
dibles  and  two  pairs  of  jaws. 

The  thorax  conaiHis  of  eleven  segments,  each  bearing  a  pair  of  branchial  feet 
which  are  lar^e  and  foliaceoas,  and  consiBt  of  three  joints.  The  first  is  the  larg- 
<%t,  and  hiui  on  its  lower  edge  a  semicircular  branchial  plate,  which  is  fomidied 
with  a^xjiit  forty  plumose  hairs;  the  second  joint  of  the  feet  bean  on  its  inner 
hide  thr^^  projections,  each  of  which  sends  off  long  hairs;  the  third  joint  is  long, 
bearing  plumose  seta.'. 

The  aVxIomen  is  componed  of  nine  segments,  which  are  devoid  of  appendages, 
except  the  two  terminal  plates,  which  are  beset  on  their  edges  with  plumose  setK. 
In  the  female  there  is  an  external  oviferous  pouch. 

Tlie  dorsal  vessel  or  heart,  commences  near  the  head,  and  traverses  the  whole 
length  of  the  hK><ly.  When  fully  grown  it  is  upwards  of  an  inch  in  length,  slen- 
der, of  a  cylinrlrical  form,  and  nearly  transparent.  The  male  has  a  reddish  tinge 
throughout.  The  tail  is  of  a  beautiful  red;  the  basal  joint  of  the  prehensile 
antenme  a  bluish  green  tipf»ed  at  the  end  with  red.  llie  back  of  the  female  ii 
bluish,  and  the  ovary  brown. 

TheK(;  are  Vjeautiful  animals,  and  may  be  seen  in  fine  weather  balancing  them- 
selves, near  the  surface  of  the  pools  they  inhabit,  by  means  of  their  branchiil 
feet;  but  when  disturbed  they  strike  the  water  from  right  to  left,  and  dart  awty 
like  a  iish,  to  conceal  themselves  among  the  weeds  at  the  bottom  of  the  pond. 

GENUS  Branohinecta, 

Churactera. — Form  rather  slender,  with  the  medium  appendages  longest,  so  si 

to  somewhat  resemble  Atiemia  in  outline,  but  larger;  male  with 
rather  slender,  rounded,  two-jointed  claspers.    Egg-pouch  much 

elongated. 

QENU8  Eubranchipus.    (Verrill.) 

Characters.— liody  robust;  made  with  large  head  and  very  stout  clasp^fs;  fin 

joint  of  claspers  much  swoolen,  capable  of  retracting  bat* 
portion  of  the  second  joint  into  their  cavity;  second  joint  stoat 
at  the  base,  in  the  typical  species  with  a  large  tooth  on  the  inside, 
the  outer  portion  tapering,  rather  obtuse.  Front  of  head 
between  the  claspers  bears  two  thin,  flat  tapering  appendagei. 
Caudal  appendages  long.    Egg-pouch  short  and  thick. 

oENUs  Streptocephalut.    (Baird.) 

Characters.— Male  claspers  long,  three-jointed,  tortuous;  terminal  point  aob- 

divided  more  or  less  into  two  branches,  or  bearing  slender  ap- 
pendages. Male  organs  long  and  slender.    Egg^-poodi 

or  conical. 

osNus  Artemia. 

Bibliography. — Artemia,  Leach,  Diai,  Sc  Nat.,  XIV. 

Artemisus,  Lamark,  Hist.  An.  8.  Vert  (2d  edit.)  . 
Artemis,  T?u>mpson,  Zool.  Res.,  104. 
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Characters. — Clasping  organs  three-jointed;  egg-pouch  short,  broad;  living  in 

more  or  less  saline  waters. 

The  members  of  this  genus,  which  will  be  often  referred  to,  are  peculiarly 
interestmg  from  the  way  in  which  they  show  tbe  great  and  sudden  changes  that 
a  change  in  the  invironment,  is  competent  to  effect  in  animal  forms. 

Three  species  are  known  m  the  United  States,  one  of  which  is  found  in  the 
eastern  states,  another  m  Utah,  and  still  another  in  CaJilbrnia,  viz:  gracihs^ 
fnonicat  and  fei'tilis, 

SUB-PAMfLY   EULEMENIN.*:. 

Characters. — Abdomen  almost  obsolete;  both  pairs  of  antennae  filiform. 

GENUS  Eulimene.    (Latreille.) 

FAMILY    NEBALIDiE. 

Characters. — Antennae  large  and  ramiform;  eyes  peduncled;  feet  twelve  pairs; 

carapax  large,  enclosing  head,  thorax  and  part  of  the  abdomen, 
as  in  a  bivalve  shell. 

GENUS  Nebalia. 

BibUography. — Nebalia,  Leach,  Thompson,  Desmarest,  LutreUhy  M.  Edwards^ 

Bosc,  Lamarck,  etc.,  etc. 
Cancer,  0.  Fabric  ins,  Herbs  t,. 
Monoculus,  Montagu. 
Myses,  Olivier. 
Being  the  only  genus  in  the  family,  the  above  characters  also  characterize  the 
genus. 

TRIBE    II.      APIIODOIDEA. 

Bibliography. — Apusiens  (in  part),  Edwards. 

Apodidae,  Burmeister. 
Baird. 

Characterfi. — Body  straight;  cephalothorax  covered  by  a  scuteliform  shell;  pos- 
terior appendages  of  the  thorax  lam3lliform;  abdomen  many- 
join  ted  j  eyes  sessile. 

FAMILY  Apodidse, 

Bibliography. — Apus,  M.  Edwards,  Hist.  Nat.  Crust.,  mi.,  356. 

Phyllopoda,  Lefich,  Edin.  Encyclop.  VII.,  art.  Crustaceology. 

Apodidae,  Burmeister,  organization  of  Trilobites,  34. 
Characters. — Of  large  size,  with  a  rounded  carapace  partially  covering  the  bajse  of 

the  abdomen,  which  is  elongate  and  ends  in  two  many-jointed, 

caudal  filaments;  about  sixty  pairs  of  swimming  feet;  antenne 

rudimentary;  first  maxillipeds  antenniform. 


'  ^%^*^  y 


r^«v»    t^-wva  % 


Characters, — Antenniform  maxillipeds  long;  telson  squariah. 

oEKUs  Lepidurut. 

Characters. — Body  much  shorter  than  in  Apus,    First  maxillipeds  sbofter,  and 

a  long,  spatulate,  keeled  telson  projecting  beyond  the  inaatioa 

of  the  caudal  filaments. 
Query — Should  not  this  be  reunited  with  Apus? 

TRIBE  III.   LIMNADIOIDEA. 

Bibliography. — Apusieus  {in  ^2cri)^  Edwards 

Characters. — Body  covered  completely  by  a  carapace  which  include  abdomen 

and  head;  eyes  sessile,  like  Cyproidta  in  appearance. 

FAMILY  LIMNADiE. 

Characters.— ^o(iy  compressed,  with  ten  to  twenty-seven  feet,  iadoeed  in  i 

bivalve  shell. 

GENUS  Limnetis. 

Characters. — Shell  small,  round  globose,  without  lines  of  growth  or  nmbonii; 

feet -bearing  seerments  ten  to  twelve. 

oEMus  Limnadella. 

(Uncertain.    The  species  upon  which  it  was  founded  are  not  now  known.) 

GENUS  Estheria. 

Shell  oval,  more  or  less  globose,  C//c7rt«-like  with  numerous  lines  of  growth, 
amber-colored;  animal  without  a  **  haftorgan*^ ;  second  antennse,  with  from 
eleven  to  seventeen  joints  to  the  flagella;  from  twenty-five  to  twenty-seven  seg- 
ments behind  the  head;  feet  twenty-four  to  twenty-eight;  anterior  fteiinllM 

males  with  clumsy  hooks. 

GENUS  Limnadia. 

Shell  large,  with  four  or  five  lines  of  growth,  sub-triangolar  or  broadly  orate; 
animal  with  a  knob-like  projection  (**haftorgan'')  above  the  eyes;  second  tt 
with  nine  or  ten  joints  to  the  flagella;  leet  eighteen  to  twenty-siz;  bo^l 
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OENUs  Cyzicus. 

(Am  not  familar  with  any  description  of  the  generic  characters,) 

Remarks  an  the  Sub-Order. — The  species  of  this  sub-order  are  scattered  rather 
spanngly  over  the  world,  and  many  of  them  are  dependent  on  peculiar  circum- 
stances for  their  perfect  development,  as  in  the  ca^e  of  Artemia  (or  Brine  Shrimp) 
which  is  found  in  the  waters  of  salt  lakes  and  in  the  brine  tubs  of  salt  manu- 
factories. 

Of  the  family  Artemiadfjp  several  species  occur  throucrhout  the  United  States. 
No  Chirocephahts  has  been  found  west  of  the  Rocky  Mountains.  Atiemia  occtrs 
in  many  places,  as,  one  in  Great  Salt  Lake,  one  in  Mono  Lake,  California,  and 
one  in  the  eastern  U.  S.  The  genus  Brauchinectas  which  has  a  representative  in 
Greenland  and  in  Labrador,  has  also  a  species  in  Colonido,  12,800  feet  above  the 
sea.     I  am  not  informed  that  any  species  of  Nehalia  occurs  in  North  America. 

The  tnbe  Lhnnadloidea  is  without  a  known  representative  east  of  the  Missis- 
sippi and  north  of  San  Domingo.  But  in  Greenland  and  the  arctic  regions, 
Lepidurus  glacialis  is  found.  West  of  the  Mississippi  and  east  of  the  Rocky 
Mountrins  are  three  species  of  A  pus,  and  there  has  been  another  found  on  the 
Pacific,  at  Cape  St.  Lucas.  Geologically,  the  genus  is  found  in  European  rocks 
in  the  Triassic,  and  our  own  rocks  will  probably  furnish  species. 

In  the  Phyllopoda  the  abdomen  and  thorax  are  merged  together,  and  in  all 
but  the  family  Ariemiadce,  there  is  a  large  carapace  covering  most  of  the  body. 
In  the  Limnadid<e  this  shell  is  large  and  double,  and  resembles  the  small  Cyclas 
shells  of  fresh  water,  and  are  often  collected  by  Conchologists  as  such.  The  eggs 
are  round  or  polygonal,  and  are  dense  and  tough-«helled.  The  eggs  are  carried 
in  an  ova-sack  similar  to  that  of  Cyclops,  or  in  the  Limyiadiadw.  They  are  borne 
under  the  shell,  as  in  Daphuia,  etc.  The  young,  as  in  other  Entonwstraca^ 
hatch  from  the  Qf^^  in  the  '*  Nauplius  statre"  described  more  particularly  under 
Cytlops.  The  difference  between  the  sexes  is  usually  sharply  defined.  The  pro- 
cess of  reproduction  is  very  interesting  in  many  species  of  this  sub-order.  The 
normal  method  of  reproduction  is  perhaps  less  common  than  what  is  known  as 
parthenogenesis,  or  virgin  reproduction.  The  eggs  are  produced  by  a  simple 
budding  process  from  the  ovary,  without  fertilization  by  the  male.  The  propor- 
tion of  males  to  females  is  very  small.  In  some  localities  the  males  are  entirely 
absent.  In  Artemia  the  amount  of  saline  matter  in  water  seems  to  vary  the 
comparative  number  of  males.  This  affords  a  curious  parallel  with  the  sexual 
changes  in  the  Dupa  of  the  honey  bee.  The  saltness  of  the  water  not  only  affects 
the  young,  the  form  of  the  parent  also  varies.  Schmankiewitsch  found  near 
Odessa,  Russia,  a  species  of  Artemia,  and  by  studying  it  discovered  that  it 
changed  its  form  to  correspond  with  the  greater  or  less  saltness  of  the  water. 
Toward  the  end  of  the  summer,  when  the  rain  and  cold  weather  set  in,  the 
Artemia  increases  in  size,  and  the  July  generation  has  many  differences  from  the 
later  ones.  Ho  then  attempted  to  verify  his  observations  by  artificial  breeding. 
He  increased  the  concentration  in  one  case  and  lowered  it  in  the  other,  and 
found  that  after  a  series  of  generations  the  two  sets  of  animals  varied  between 
themselves,  and  also  both  differed  from  those  of  the  pond  from  which  they  came. 
He  also  learned  that  males  were  only  produced  in  water  of  medium  .«*trength. 

In  the  genus  Apiis  similar  parthenogenetic  broods  are  produced.  Siebold's 
experimenii^  which  have  been  made  with  great  care  and  minuteness,  have  ea4ab- 
Eshed  this  fact  beyond  doubt. 
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There  is  great  need  of  further  investigation  in  this  subject,  aiid  we  are  glad  to 
learn  tliat  it  is  about  to  receive  attention  from  so  competent  hands  as  Dr. 
Packard's. 

The  systematic  position  of  the  sub-order  is  stili  a  matter  of  doubt,  and  it  is  not 
yet  possible  to  make  any  positive  classification  of  the  divisions  of  the  EtUo- 
mostraca. 

(See  Plates  XVIII.  and  XIX.) 
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ADDENDA. 


Since  these  pages  were  written  the  Bulletins  of  the  Illinois  Museum  of  Nat. 
Hist,  have  come  under  my  notice,  which,  aside  from  other  interesting  matter, 
contain  descriptions  of  many  nev  species  of  Crustacea  inhabiting  the  water  of 
that  state.  Fine  descriptions  are  given  of  the  following  species  of  Entomostraca, 
to  which  the  student  is  refen-ed,  viz : 

E libra nchiprus  serratus,  Forbes. 

CanthocamptHS  Illinmseitsis,  Forbes. 

Diaptomns  Sanguineus,  Forbes. 

Euhranchipus  Bundi/i,  Forbes. 

In  Bulletin  No.  2,  Prof.  Forbes  describes  or  mentions  the  following: 

Eurycercus  lamillatus,  Mull.  ? 

Bosminay  sp.V 

Cerioflaphnla  atif/ulata,  Say. 

Daphnia  pulex^  L.  ? 

Daphnia  galeata^  Sars. 

Later  study  shows  that  there  is  yet  much  to  be  done  in  sunply  verifying  tlie 
species  which  occur  here,  not  to  mention  the  ever  remaining  opportunity  for  more 
minute  study  of  the  structure  of  known  fonns,  for  aside  from  the  whole  genus 
Cyclops,  which  has  not  yet  been  attempted,  and  contains  numerous  species,  new 
species  are  constantly  being  met  with,  among  which  are  those  described  beyond. 

FAMILY   PENILID.E. 

Genus  Daphnella.    Baird. 

Bibliography. — Daphnella,  Baird,  Brit.  Entomost.,  809. 

Dana,  Wilkes'  Exp.  Crust.,  pagt^  1267. 

Another  member  of  this  interesting  family  has  been  found  since  the  text  was 
sent  to  press. 

The  genus  Daphnella  is  characterized  by  Dana  as  follows:  Posterior  antennie 
with  both  rami  two-jointed,  the  shorter  ramus  often  imperfectly  three-jointed : 
Head  oblong,  not  produced  beneath,  bearing  the  anterior  antennse  near  the 
middle.    Daphnella  differs  from  Sida,  which  it  greatly  resembles,  even  in 
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mmnUi  stnicture,  in  the  number  of  joints  of  the  aatennae  and  from  Pemiiia,  in 
having  th»'  first  joint  of  the  lon^r  ramus  shorter  than  the  second. 
The  branch  which  is  three-jointed  in  Sida  is  not  the  one  which  has  the  short 

terminal  joint. 

Daphnella  Winchelli.    Herrick. 

This  species  closely  resembles  D.  Wingiij  Baird,  but  I  have  nopiesitation  in 
pronouncing  it  distinct.  Length  .03  in.  Head  rather  short.  Carapace  pear- 
shaped,  transparent.  Superior  antennae  short,  but  appearing  on  either  side  the 
head  when  the  animal  is  swimming,  they  appear  to  have  three  setie  at  the 
extremity.  Inferior  antennae  very  long,  as  long  as  body.  The  shorter  lamns 
has  four  set*  on  the  terminal  joint  and  one  on  the  first,  while  the  other  nunaa 
carries  ei<jrht  on  the  terminal  joint  besides,  one  that  is  much  shorter  than  the 
others,  and  the  first  joint  has  four. 

The  tail  has  lon^  diverging  stylet«i,  and  seems  not  to  have  the  minute  teeth  of 
the  />.  Wingii.  The  posterior  portion  of  the  front  of  the  shell-margin  is  ciliated 
or  spined.  The  back  of  the  head  seems  to  have  the  same  appendage  described 
in  Sida.  Ova  two.  This  species  was  found  in  Minnetonka  creek  and  is  named 
in  honor  of  Prof.  Winchell. 

FAMILY  POLYPHEMtD^. 

Genus  Polyphemus.    MuUer. 

Bihllfxjraphy, — Polyphemus,  Muller,  Cuvier^  Latreille,  StrouSf  etc. 

Baird,  Brit,  Entomost.  p.  111. 

Dana,  Wilkes'  Exp.  p.  1266. 

Characters— Body  incurved  toward  the  head  except  the  posterior  portion  of  the 
abdomen,  which  projects  backward  and  is  very  slender,  bearing  two  long  spines 
at  the  extremity.  Head  distmct.  Rami  of  posterior  antennae  three,  and  four- 
jointed. 

Polyphtmus  oooidentalis.    Herrick. 

Length  .2o  in.  Body  excessively  incurved,  as  is  the  head.  Eye  large,  filUng 
the  head.  Superior  antennae  apparently  obsolete.  Inferior  ahtennss  smalL 
Jaws  two  or  three-jointed,  three-toothed  at  the  apex.  Feet,  four  pain,  first  pair 
lonf^,  apparently  four-jointed  and  three-clawed  at  the  end,  basal  portion  ciliated 
on  the  posterior  margin.  F'^urth  pair  of  feet  nearly  rudimentary.  The  abdo- 
men is  very  long.    Found  in  **  Mud  Lake,"  south  of  Minneapolis. 

Eurycercus  lamellatus.    Muller? 

Several  specimens  belonging  to  Baird 's  genus  Eurycercus  were  found,  and  as 
far  as  ain  be  determined  they  are  not  specifically  distmct  from  E,  lemeUai^ 
though  they  are  less  in  size  and  have  a  few  mmor  points  of  difference. 

I  append  his  description,  omitting  the  bibliography: 

''Sh«^ll  of  an  oh ve  color;  rather  square-shaped,  ciliated  on  anterior  maigail' 
ventricose  in  centre,  and  arched  on  posterior  edge.    Beak  raUier  Uiint  and  aboff 
superior  antennae  stout,  somewhat  conical,  slightly  curved  and  tm  minitiji  ll 
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nz  spines,  each  of  which  gives  out  a  fine  seta.  Inferior  antennae  short  compared 
with  the  size  of  the  insect.  Anterior  branch  has  five  lou^  filaments,  three  from 
the  terminal,  and  one  from  each  of  the  other  joints.  The  posterior  branch  has 
short  spines  on  the  two  basal  joints.  Eye  large.  Abdomen  very  wide  and 
densely  ciliated.  This  is  the  largest  member  of  the  family,  its  motion  in  a  suc- 
cession of  bounds.    This  animal  is  heavy  and  slothful  compared  to  other  species. 


PLATE  I. 

Diaptomus  longicorms,  Herrick. — Back  view  of  the  female  and  side  TJewof 
the  male,    a,  basal  portion  of  male  antenns  showi^  gemculatiDg  jom^ 
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Diaptomus  pallidus^  Herrick. — Back  view  of  female.    (In  this  plate  llie 

are  represented  far  too  short.)    a,  maxilliped.    h^  fifth  pair  of  ftet.    t^ 
extremity  of  loale  antennae.    J,  extremity  of  female  latenim. 


The  Geological  and  Natural  History  Survey  of  Minnesota. 

MICROSCOPIC  EITFOMOSTRACA. 


5^ 


ifxr^E 


rrw/kaAACr: 


Plate  11. 
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PL/ITE  III. 

Cyclops  quadriconiia,  Linn. — 1,  mature  female  with  egg  sacks  oontaininR  o^^ 
<>f  6ggr-  ^1  young  just  bom.  c,  young  eight  days  old.  <2,  young  fifteen 
days  old.  c,  young  seventeen  days  old.  o^,  mandible,  d^,  fizst  pair  of 
foot  jaws.    2,  side  view  of  mature  cyclops. 
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PLATE  IV. 


Cf/rht/fs  (jn(n/rironiis,  Vav?— ff,  last  pair  of  feet     1,  2,  3,  4,  5,  feet.    6,  inft 
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a,  CanthocamptHS  minutiiSt  car.  ocritl 
by  do.,  side  view. 
Ct  young,  or  Nauplios. 
rf,  underview  of  head  of  male. 
e.  external  ovary  and  appendaj 
/,  antenna  of  male. 
jjT,  antennse  of  female, 
i,  foot  of  first  pair. 
ky  appendage  to  abdomen  of  fe 
hy  foot  of  second  pair. 
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Sida  crysiallina,  Straus,     rt,  ft,  r, 
f ,  extremity  of  abdomen.    / 
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1.  Daphnia  reticulata,    a,  superioi 

2.  Sida  crystallina.    a,  head. 
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1.  ffaphnUi  puh'jTy  var.  1. 

2. var.  2. 

3,  — ^ var.  o. 

((/)  foot. 
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Fig.  1.  Head  of  Daphnia  Sch^effe 
remoyed.  a,  heart.  6,  i 
«,  eye.   /,  labnim.    y,  ja^ 

Fig.  2.  Superior  antennse. 

Fig.  3.  Posterior  portion  of  body. 
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Daphnia  refnla. — 1,  under  view.  2,  sic 
a,  one  of  the  seUe  from  the  an  ten 
of  the  superior  antennae,    d,  end 
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Daphnia  vehda,  male  and  female. 
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PLATE  XIIL 


1,  Daphnia  jjiihwu,  Henridk. 
3,  Ljffieeua  MphwtiemB. 
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Marrothiir  (({/His,  Herrick.     Two  vi( 
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].  Lynr^'t^  nujrrourws,  Muii-er.     ^. 

a,  l>^     b,  jaws.     r.  -n  i  :! 
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'tie  ireoiogieai  ana  naiurai  msiory  :>u)vejf  oj  minnesoia. 

lOCHOSCOFIC   KETFOUOBTBACA. 


riatc  XV. 


PLATE  XVI. 

,    Hontiitiii  lotiyirostris.    a,  portion  of  phell,  raperior  antcni'.ii 

,  Lifiireus  sp.  ? 
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/.  Ci/pri.s  vidiin,  Muller. 

1\ top  Wew. 

2.  Cj/pris  neifh'cfa,  Hcrrick. 
a,  tt'stiele.     h,  maxilla. 
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PLATE  XVIII. 


Chinjcephatus  (Uaphanus.    a,  head  of  female,    bj  head  of  male  with  clasperi: 
removeil.    c,  head  of  male.    (7,  appenda^  of  clampers. 
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Nebalia^  StreptocephaUis,  Artemiaj  Apm^  Estheria  and  lAmneUM, 
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PLATE  XX. 

I'.  C'lmhii'ieUmgata.    2a,  testicle?    26, 
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PLATE  XXI. 

1.  Daphnella  Winehelli.    la  Embryo.    2.  Side  view  of  same. 

3,  PolyphetHM  occidentalis.    3a,  Ist  pair  of  feet    36,  3d  pair.     e.  jaw. 

4.  Eurycercus  hmellatua?    4a.  foot.    4&.  jaw. 
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